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Saauaary of tht most important Geognoiticai Phemmena trilh 
tvhich it M ttecettarj/ to he acquainted in PrflimMtirff Mim'nff 
Opera/iotft. By tlie lat# Frkwrrick Mohk, Councillor of 
Miiif.s at Vienna, and Knight of the Royal Saxoa OrJei- of 
Civil Merit, &c." 

It U qiiitc natural tlint when we seeic for anv thing, we must 
know w/ial we arc to auck for, and mhere we are to aeek for it. 
1 shall afterwards »peak of ivJla/ is to be the object of our search. 
The rcAere iletermines tiie places in which preHnuDary mining 
operations, or theiovcstigations generally, are to be undertaken. 

These districts are either whole groups of mountains or por- 
tlonii of tbedi, or they are low tracts of country, distinguished 
hy their external aspect, which lie between two or more mouu- 
taui groups, and separate these from one aiiotlier, generally by 
means of iuoooftlderable inequalities of surface, which gradually 
become lower, and finally ilisiqipear. They ai^e tcnned plains. 

A muuntaiu group is composed of mountain-chains, which, 
in a cortain order, or by certain combinations, form moru or 
less considerable elevations above the surrounding more level 
tracts, or above the level of the sea. Its cxterHol form depends 
on its iateritai constitutinn, and is undoubtedly very important 
to the geognost in o geocral point of view. It vs ako not witli- 



• <inogno8ticnl vidwa eimitnr to some of those MtvaDi^ed hv Ihc Inlo M. 
Uolin iDlhi»nn,irIe, raid in thu cither purtiona of tlio aiuiu&ark',oitennlrd«to 
b« pnbliabcci, were proposodtiy usto the Wcrni'rian.Soncly in tliG vcui' 1813 : 
Uitl acvounLi of tbeiu nn; tti Ira fuuiid in 1-he 3d rol. of tbv Memoirs o£ (be 
Werneriui SoiMOiy. the Ut toL of the Pliiloeopbicnl Journal, and the inaVf 
Ti>tuiui>« (^ Tbousoti'ii Aiuud|i,-T^^''''''^i'- 
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out Its value in the seai'ch for useful minerals. But the iiil&s 
uad ui8tructions wbiclt are Jt*riveiJ foi' tliiti nlijevt from the ex- 
ternal form of indivifiuat tnountaiuoitii districts, or from indi' 
riduat inouubiiii ranges, oi' from the nature of the acclivities of 
the vallcjrs si-parutbg those from one aiiotliur, &:c., possess 00 
universality, and are merely ahstratted from a few ohservations 
made- by thoiia who have given aiioh exu)U[»l«s, and are therefore 
iliicfly local, and even So this limited jxiiiit of viciv not to be 
dopeiidfd on. Whoever vriil cast a gtancp o\ct tlie important 
mining districts of .lunchimsUial, Freiberg, Clatisthal, Sehem- 
nitz, and I?cdruth, will be convinced of this, and will find phe- 
nomena, at u short dlMance from one anotlicr. nliicli Loth Hup- 
port and contradict such rnlefl. 

Siructure ofOramtc. — It is gf uim-li greater ttDpurfancc, to 
consider the mannci' in which various rocky mtLScies or for- 
tnattons arc arranged in the moimtainous tracts, or what b 
generally toiined the superposition {Lttgeruitg) of these inoun- 
tuin-masseB. We can generally distinguish a mass which 
foniu n nucleus, or a centre in a gcugnostical sense, around 
ivhicli, to eertuiu limits, the other roclcy mojijscs arc arranged 
and distribnted. Tlie centre very fret^iiently consists of n 
morv or less extensive ma^ts of granite, sumctiracs obloug, 
and sometimes of a massive form, that !s^ its horizontal 
extent is greater in one direction, or it is pretty much the 
same in all directions. Sometimes this portion of granite Is 
the only one of this niotmtaiu-rock which mades its appearaucti 
in the combination of rocks forming the tract ; hut at othei" 
times there nrv several of them, at more or leas considerable 
dbstantCK from one luiothvr, wliicli (x:cur on a line corro^pond- 
iBg more or less to the lonptudinal direction of the moun- 
tain-group ; or they lie in i>acli a manner, that a continuous 
!itt-aight Line doeti not unite theui. 

Generally these portions of granite occupy tlie high moim- 
tain-ridges, that is, those parts of the moimtain group from 
which, towards botli tiide« (in obl»ug groups), or towardt< alt 
sides (in massive mountain-groups), the height dcminicilioa gra- 
dually, though very rarely in a uniform ratio, until the base 
of the uiountfting is reached. There nre, however, cases in 
which the granite masses preiKQt thcmsclrcii only on one or the 
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other, or on Itotli sKleK, tlmt is, mi tUc ilevlivitiM of tlic tnomi- 
taia gTOU|>», vi-liil« tliey do nut appear Htall in tbc Iiighett re- 
gions ; 01', if they do to, are sMOCuiteJ st the Bamc tinio with 
uUitT moiuitam-rock*. 

Tliese granite inaases often exhibit a remarkable interna] 
stracturo. TImjt consUt either uf taliular, or of cubical aati 
ciiboidal, or of in-e^ulurly-furmed mafses. so tliat tn tli4> last 
uiuic ttiey nre boiindeil by an imletinite number of sorl'ac-cs 
pUceil in an entirely indetinite jNMltitm. 'I'hcse surfacca are 
by some regarded as rents (ki^fim), that is, boundiag aur- 
faoos irhidi have been produced by external agency after the 
formatiou and iuduratiun ol' thu rock. When, Lowever, we 
break a piece of granite butinded by aucli mirfacefi, and compare 
the iVat tiir<;d Blirfat.v tliiiK pnidmied wiUi thnsf Rorfaces, wc find 
that the (wo arc uf an t-ritircly dilfL-rent deM'riptiun, and tJiere- 
fore must have had a ditforeiitorigin : and, when we carefully 
oxaniiue tJic tint, itc remark tliat tlm iniiividmtl component 
parta* that i<«. the individual parta of whieb granite con^^iets, in 
so far ua thity ap[rear in these so-termed rents, are botuided by 
surfdcas nlm^licortca^Hind c^seutitiJIy with thoiic by whicli the 
iodividiuda of a twin crystal, or by nhicli gi'aniilar or columnar 
dictiuet concrcrtioii:! of calcarcoiui spar, arc ncparated. ^\1iat 
■ were formerly termed a^eaantU^rti' ttUdte (distinct concre- 
tions) in mineralogy, are now termed zutammensithut^t- 
tlacke ( literally, composition- jiicvt'S ), becauae the moasiTe 
portiona of minerals, twin cryfitale, &c., are composed v^ the 
aUK* ; and the Mirfaces which bound llicse arc termed sut- 
&C4& of distinct coucretious ( suaarttmetuetzufigafldfhcHj, * 
BesideH granitei excellent examples of this strnctiiro are 
alfordfd by eyoniti', porphyry, baaolt, greywacke fL-specially 
tb« lurgo granular Torieties), &c. The indeterminately angu- 
lar pieces of which a mass uf granite is composed, lu-c bounded 
B by surfaces which con^iel of tlu^ di&tinct/-coucretion-8ui-fuces 
' of tho individual component parts which meet there; and 

* A>wo at* not iapout'iicibn ofbiicli r<-finein«iiU iiiour g^-iiguoiitkol no- 
^— hitBcUUiTV) we niii^t tlicougliout LMh oi-liclc, ojt wc did in n foruirr ome, 
^H TOl 28, p> S3J, conilniu* to employ tlii' «xpr^snon di>~tii>el coacntiong fot 
H i*Kia>t<tu<lnit>tfi-ii^i:t, tid nurfacca gf diitinct waacttm fw iKMmmcnHl- 
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as mich surfaces (a* we are tauglil by the consideration of com- 
pouud uiiiierHLs twin cr/stflls, A;c.}, can onljbpiirotlueed when 
the indi%'iduals or component pnxtfi of the one compound mass 
come in contact wUli those tif the othor, m and tlnrin^ tln-ir 
or^tnal /urmadoH, so it if>\\o\i% that these angiilai- pieces of 
granite, throughout its whole mass, aud with them tlie surfaces 
poiotetl out, have not only l»een produced at the same time, htit 
also, that the hounding siirfaeea or rents, as they have been 
termed, are not true rents f.'c/-a/j«/fM#j^c«^, but snrfaces of dis- 
tinct concretions, of a higher order, however, than those which 
bound tlie mdividual concretions of which a roclc is composed ; 
and that these angular pieces are actiially distinct concretions. 
Comfiomid moiintain-ntasses likewise, that is, those consisting 
of dissimilar substances, such as granite and limestont-, por- 
phjTy and gneiss, basalt and challt, foe, are often bounded by 
distiuct-concretiou-siu'faces, which belong to astill higher ordei 
From these considerations the tbllowing deduction has been 
drawn, and it is one which is of ^-eat consequence foi- the 
whole of geognosy ; that when two similar or dissitnilai' momi- 
tmn-uiasses, or any otiier kind of simple or compound mineral 
substances, come into contact mth one another, in such a mau- 
ner, that they are only separated fi'om one another by surfaces, 
regarding whicli it can he shewn that they possess the charac- 
tei-s of surfaces of distinct concretions, tliese rocks or minerals 
inu?it be of contemporaneous origin ;* and thia deduction, con- 
t^iiing one of the rao,st important criteria of contemporaneity 
of formatidn. is of the most extensive utihty, more particiilai'ly 
(or the connect determination of the relations of the heds of 
rooks, on acquaintance with which is the only guide that we 
can follow, without fuar of getting into a wi'ong path, when wo 
wi&h. to investigate mountains, or to ^eai'eh in them for useful 
mineraL). 



' Wo do not undoNbuid bf conlempiiRinootu ori|jiti, tm origrin tA it flxocl time, 
bill OTIC ilurini; lui imint^i-rnptcl time, in whicli no pause occiurod in th« for- 
ui:i[iuu, ijf wlitit'sver longm or nhortt-r ditmtioo it luaj' liarc beeu. Jiiul wliicti 
•diuita of fattlicr tkLwiniuation. Huuw, two roi'ky inneat-s cbii tiuvii K-ou 
prmluceil ut omcp, or tin; out* can liave been fonntiil at nn oarlier or Utar pe- 
riod than Hi.1 otUci ; if their perioiis of foi-mution niu not miparnMd by a 
■eiuibtf tntttrml, tlii^y u-a cohsiiIimmJ by a* m cvntuftiiiorimrous. 
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To ihU investigation like«-isp, and tliereforc to the attain- 
tnent of the olyt-irt wliirli linw canned tlip present treatise-, be- 
longs tbe accurate knuwledst- of »vJmt Iios gcnL-rallv been 
termed stratification (fcAiehiung). Of the surfaces wliicli 
bound tbc cubic ur cultoidal nias^s of ^^runite, one, and gene- 
rally tbat one whose position deviateH least from Lorisontality, 
vs. considered ae what is termed a teaat of »tratific^en (tckicli- 
tunsekiu/i), and the tabular masses coutsiued betwetn two of 
Mich Acamfl are considered a» fi(.-tita1 strata ; while the others, 
whiuh nre nearly perpendicular to them, are regarded ac men: 
reuta (nertpaituHgen). Tbe first of these conclusions is just 
ag irtnceuratc as the last : for, when we compare with cue an- 
uthvr the three different surfnces of separation which are dis- 
tinguished hy their position and direction, and when we com- 
pare them with those which bound the indeterminately angular 
pieces, we find tliat thoy correspond with one another per- 
fectly in alt caential properties or relation*. But we cannot 
regard any of the surfaces bounding^ the angular distinct con- 
cretions as seanis of strati Scation, a.<< there arc no i<trata pre- 
sent which they could bound. And just as little can the one 
or the other of the surfaces enclosing the cuboidal masses be a 
seam of strati6catioo, oe they arc not only notliing cLeo than that 
of which VH} have just spoken, but beeau^ they aX^> all poiues« 
oqtial claims to be considered a »cam nt stratilicntion, white 
only one of them t-an he so. \ot one of theiu, therefore, is really 
A ^ani uf sti-atilitnition. Wo certainly find that some varieties 
of granite are somewhat more easily split in one direction 
tlian in another. We wight, tborcforo, be indueod to regard 
u» seanu of stratificiition those separating surfaces, whieh cor- 
respond to thi.<« direction, and whicii are thus sometimes dis- 
tingnistied from the others. Diit thi.s appearance i.s a mere 
feature of the stony structure, and occurs only in those varin- 
ties of gTHnite in which the fii-st eommoDcemcnt of a transition 
into gneii?« is uutieeaUc in the somewhat lengthening form of 
the portions »if miea and felspiir. Wljero this does not tate 
place, the surfaces of separation, or the dislinet-concretion- 
sorfaces, are all alike, and hence, not one of them con he re- 
garded as a seam of stratification. This surface of separation, 
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however, dUappeare entirely in gneist) iteelf. \v\u\« the (ither& 
are distinct!}- seen.* 

It U nnw easy to niiiko ttic application to the tabular ma£Be& 
into wbicb granite appears to be sotneliinea divided. The uur- 
facM which bound theee, have precisely the char8L-ters (if the 
surfaces of difitinct conci'stJunM, and the divisions con.sidercd as 
utrata, are here nothing elbc but tabular distinct concretions. 
The appearance ean be explained nnthoiit difficulty. ^Ve fre- 
quently find, )>nrti(ridBr]y in mn^ses of limestone, that a two- 
fold cwnjpositiun (lusaiinueitteei^uni/) or structure is preseot, 
from which tabulnr distinct concretions can be produced, and. 
that 8ometini(>.« the one, Hiniettrat*!! the other, i» more dei'e> 
loped and becomes more appaiont, or that it becoineii more 
and more indistinct, and disappears ; whence proceed many, at 
first sight, apparently remarkable phenomena. This may also 
be supposed in p-auite, ui order to nnderstaml easily in what 
connection the tabular di.stinct concretions stand with the 
massive, and in order to be uonvinced that the one proceeds 
irom actual straliBcHticm just tis little as the other. 

The granite miisses, in whatever form they appear, arc ge- 
nerally surrounded by thielt masses of xiaty rodtn. The casos 
in which other fyiiturus present themselves, may hent he 
passed over. The slaty rociis exhibit the extremely remai'k- 
ahle phenomenoD, that, in respect to their structtu'e, and the 
relatioQg of tlicir beds on the great itcale, they pr<>«ent the same 
features as if granite-masses were »9t preteaf. It wajs believed 
that the slate rocks surround the granite manses ui a mantle- 
shaped manner, and that the latter had exercised such an in- 
fluence on the first, as to determine the form of arrangement 
of their beds. But further investigations have proved that 
this oecnrrenee so rarely takes place, that, where it has actu- 
ally been found hy accurate ohsen'atlon to oectu', it may he 
merely regarded as an exception ; and that, on the contrary. 

* Tlios goeiw, uimI most of thu eUtj tuid oilier moualoin uiMMee oxv nvt 
sUntiflod, but tlie tabular divisions vbearrnlilo in tliem ore rpfemble to ilnic- 
tarfr, &nd ore meru dwlinnl coni^mticins. Tho nritttria for djatin^ishing iraiJ 
from Apparent ^truliticiition, dc'i'tr&bk- from thoidi>as of thoformatioii of this 
rock, cannot, hf fnlly <liii;u>iiud in thJ« pluc*'. What hiu be«n alrendy *tM 
ii suffident to ili«w, linw ii«c«iis«.Tjr it ta to take cait: not (o rognnl nil as 
llratifinnii^n "'liicli jiosKi'sses its «xtenial .ispccl. 
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m tbe asuAl casefi, the nafwra of tbe slate rocks arc juat u 
iitlli; (iistiirbwl by tli« granite m if that rod* differed from th* 
slatY mass onlr iti structtire. 

Sfrue/urn t^ fUate-Itoek*. — The Tariow relations exhibited 
in Ihfi inTiiiiEjCTiicnt of Ihi? beds «f the slate-rocks, are the most 
im{>ortaiit whii-h oui be oecei-Uiined, in order to aid tlio ecArch 
for ttseful roincraJs ; for thetc are the focIck which chiefly con- 
taiu aitrh i-epoaitories. 

Theae relfttions, when viewed on the large scale, consist 
more cepooially in tho following: — That tho rarioas maases, 
which constitute the slate rocks, generally [rreserrc through- 
cat tho n-holfi moiintAinoiiR tract a nniftinn direction fa si- 
milar sti'ilfcc) ; iiud tlutt the deviations froto this direction, 
irhieh aro fretiuently met with, and which often amount to 
A considerable number of dop-ec*. mutuiiliy noutrnliae one 
another, as they arc just as much on tho one side oa ou tho 
other. This remnrkablo phenomenon eometLmes even exists 
on a larger scale. It i« friH|uently oL«erTed, that in neigh- 
ItoUTing mountain-gToups. that is, such as are separated f5poni 
ono nnotliOT by lofu elevated tracts (pl&ius in the sense men- 
tion»d above), the r^"^''^! direction is identical or similar ; 
and most mountain-groups are thuij united into a whole, or 
as it were into n unity, which is the Inrfjest that is reaehcd 
by geognosy in considerinjr tbe constitution of monntain-mMBss. 
But we must beware that wo do not extend thi« process of 
generiUi7.ittion beyond it? limits, nt least thiit wo do not extend 
K over the whole earth, that is bys£snming that this direction 
e wime round the ivholo earth. 

CtatBft a/Jfoeka. — The slate-roekfl consist of a considerable 
numberof mountain-masses, which are p4»gardod hygeognosts 
a-1 belonging to different formnticms, and sejiarated by them into 
two classe;^ of which tlie one is termed Primitive and the other 
Transition. The meri! name of the latter class, whieli gresup- 
poies a third, and which, as derived from the nature of the moiin- 
taio-rocks and of the mountaia-mniues, io quite correot am n. 
mere name, leaves it to bi> nnderstuod how it stands iu respect 
to the division of classics. When we have two unities (two 
species or goners in tho mineral or vegetable kingdom, or two 
i-huwes In the geognosticaL systems), wtuGh ace cooAnmA V^- 
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means of a third unity of the snme degi-ee of extent, there can 
exist betiveen tlieite three unities no sharp boundaries: and 
nature eonfirins the idea in the case of ihe different tlasaesof 
moantain-niasaes, that there are really nn sharp honnilaries 
between Uiem. The division, tlierefwre, bus no saiGcient foun- 
dation, and therefore no value. It is necessary, in theseareh 
for useful minerals, to have this well in view, in order tlrnt we 
may not lay too much wuij^ht on the division of mountain- 
i.iasses, and especially on Uie classes of the primitive and tran- 
Kitlon rofhs, itinfiniuih n^ \rc mif^lit thiis be restrained from, 
making a search for nny thing in a mountain-mass of one 
divi-sion, regarding which he believes that it is only to bo 
found in one belonging to the other. 

0» Foratittiotis. — With respect to the subdivision of" the 
elii-sses, or of the njouutaiii-m:isses generally, into fonna- 
tions, ivhose limits are ehieHy founded on a certain sequence 
of enperposition, it is not nnicb better, espceially iu the pri- 
mitive nnJ transitive elnafee^, for this sequenco (which is also 
turmed tlie aeries in regard to rdaiive aniiquil^^ of the 
mountaiu-maisses), in respect to the masses whieli are dis- 
tiogiughed, is not only not cwtslaat, and on the contrary 
snbjircted to a diversified rhnnge, but ifie nwiinHain-maitset 
of iheee diffcrertl /uniiatioua piifH inlft one anolhtrr ; as all 
geognofits know and admit, without sufficiently attending 
to the cnneei/itrtiree. It If* always dangerous, and quite eon- 
tnu-y to a seieiitifie mode of proeeediug, to employ a notion 
of whose eorroctness and precision wo are not convinced ; 
and it i^ su uuu'h the mure unsafe to do this in an oeeupa- 
tion which is so ^litBcult, and wbicli requires so much at- 
tention, as the fiearchiiig after useful minerRla^ especially 
when wc preyiouMly know the untenable nature of such a no- 
tion. Nevertheless, /hn idea nf fr>rmatioii6, although it can- 
not succeed iiL determining the individual formations with the 
requisite certainty and bharpness, is not only very useful for 
those who devote themsclvcfi to this ocenpation. but also very 
Impoi'taut as a valuable guide ; anil ] ^all. in another place, 
speak at greater length of tliis utility and importance. 

The niountoin-niaeses which constitute the elate rocka aro 
mom particiJarly gneiss, mica-slate, clay-slate, with its asso- 
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ciatcd talc- aud cbIorit« elatet^, Kreywuc-kc-slate, if there is sof- 
ficient reason to pcparato it fi-oin claj-slate, and ffcejwacke^ 
which is directly connected with the gTc;*wackB-sIatc. 

Junction* of Hock*. — We geiicrall}' find thegnoiissnL'st the gra- 
nite ; hilt this IB not nilhfmt many cxi-eptions, of which wc have 
remarkahlr «xiitnj)Ii.-M in thn tiatix, ivh-.-rc greywarktr-nlate is in 
direct contact with granite, and in Coriiwallt where the kilhus, n 
rock tnt«rme(li»t« hetween mica-sliile and clay-»late, occupies 
that position. Where (jueiss aiid granite bound one another, 
these rocks, which moreover are merely ditTerent in structure, 
oliten paat directly into one another ; more rarely they are se- 
parated fi-oni each other by true 'listiiict-coucretion-surinecB. 
The stony rtnicture of the gneiss generally changes in the 
vicinity of the granite, and i& heat for a short tlistoncO} be- 
cause it as it were presses closely on the granite, whence oh- 
tervers have frct)uuntly dcducetl the exivtcnco of a mantle- 
shaped arrangement of the beds ; and even the stnicture of tW 
granite its«If not onfrequently undergoes a change, inasmuch 
BS it becomes souivtimcs more coarsely giimular (a£ in wluit 
are termctl ^(ockscheidcnC), and somctiuitM more finely granu- 
lar (aa Tve find in the granite masses of Stecimcrks in gneiss), 
but goncmlly it presentii a tonileney to tlio nlaty structure. 
However, there are likewise cases in which noue of all these 
phenomena exist, and where hntli rucks, with their prevailing 
chflraciera, are sharply joined and firmly grown together. 

The structure of the mountain -masses of gneiss, imdevwhich 
is here imdcrstood wlwt is generally termed stnitification in 
this and the other slaty rocks, is frequently cut by the grnuite, 

ri as it is also expressed, the strata of gneiss abut ngaijist the 
lite ; aud this hitter in fur more correct, for cutting through 
is merely a figurative idea, which includes more than can be 
obsen-ed. Here, therefoi*^ wc hnro not the phenomenon of b. 
cv/t/orf'iabi/'fy, but that which has been termed uncon/ormubi- 
iity of the betls; but the cvmequeitcer do not follow which 
are generally drawn from a deviating disposition of beds:* 
vi2. that granite and gneiss are not ofsitnultaoeous origin, and 




* 'HirHf <;aiiatiju(ucp>i rould uuljr bike pirtcc if ttie tabuliir ■tnictum of 
(nwias and ihc oUicr aliilv rudut ncrc ruul slraufii^iiU;>». 
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eren tlint tlioy *xe ilusimilnr in nature ; for the ftirtDH ^ in 
whit:!] the furnier ttppoare in thtr Utter, and the abore-man- 
tioned tranaitians, incontrovertiblj- prove tbc contrary. 

In the riinnity of the mntiuU lioundnry sometimes the one, 
soDictimcs thn other, Kotuctimo» both of tJic ahove-mentioned 
iiiouutatD-rocks, contain minerals ^vhicli do not beloiij; to their 
cxirapoiic;nt part*, such as garnet, toiinnaline, and hoiTiblendo ; 
the lart more capcoially, when tbo granite is tyenitic, or is 8& 
tnally a syenite, a rook which is almost too ctoseljr connected 
with granite te entitle it to bo distin^iisbe'l by a separate nente. 
Connected with this occurrenco, tut of more importaaue for 
the search after iisefiil minrrnK js the fact iJmt, at the junc- 
tion of the rockj, repositories of these niinornis not unfre- 
qaently occur, whiob do not belong to the composition of the 
general auiss. Sueh junctions, therefore, must bo eiu'ofully 
attended to, and where there is an opportunity, must be mi- 
nntely examined. 

When mica-tJiite is in immediate contact with Rrauito, the 
pbenoToena are essentially atmcfit the eamo a» wo liaro de- 
scribed above. Only tbo granite is not unfre«inently very 
ricJi in quortis. and the mica-slate often aeqiiircs felspar near 
the junction, and i** thus converted into gnois?'. Clay-slate 
otVni Ksbibits a groator ilivonsity of riApecIs near the grtuiite. 
It sometimes a^umt« tho characters of gneiiis or bombleode ; 
and what is called greywacltu-slato becomes txinverted into a 
I'ock whiob is called harn/elg in tho Hartz, which paattea di- 
rectly into the ^oywacko'slnte, and is yet connected with the 
granite, iua^tmueh a^ it contains some felspar. This roek, 
moreover, occurs at a gi-eater distance from the ((I'^nite iu 
grevwaeko rocks, and henco m net connected with the imme- 
diate vicinity of grey wacko rocks to granite. 

Aa <Ielertmt}alf arrangement of th€ Primitiee ami TranaiHon 
Jiocki.—1}\v individual moim tain-rucks of tlioalute series usual- 
ly alternate ^vlth one another in the form of beds ; but there is 
no tixed fie4{ueDce in this altcmatioo. Sometimes the mlea- 
alato lies on tlie gntiss, then the olay-slat* on the mictwalate, 



* 8ouie of tlirstt form? axu itmoiij tli« clmrftclcTC X/y wlikK cotitinnpein- 
npons formation in direclly rccogniBwI. 
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-B-ncke on the clay-»late. From single ob- 
aemtions of tliii kind, a ^^ntxiiX rule baa been laid down. 
Bat the esceptioos (ixna tliis rul« are jiiet a nuineroiu, if tht'y 
are not more ninneroiiii, tlian Ibe cium conformiililc to it. In 
order, bowcvcT, to fiiid a conform ability to ral« in tliw irregu- 
lar altemation, and in order to deduce ft'oin it delcnniiuble 
formations, not only bnvc rocks, whicb, in another hm-iob, 
would havo been termed gneus and oUiy-alate, been denomU 
nated greywaoke or greywaoke>>late, bnt it baa been asaniDed 
Ikat to granite tburct Huccoeds first nn nltemation of granite 
gneba, tben pure gneiss : to it an alternation of gneiss and 
mica-slate, riien pure inica-slRtf, &r. Hut none of all tlie iKj^si* 
bio coQibiuatiuiia of these, and, if rugard vrcn: paid to lliu scrivs 
of beds included in tbom, none of the double ormore oompoiuid 
Cfimbtnatinns of incladcd hcdit nmongxt tliemBelves nr witli 
others, should be passed over, if tbo diventity of nature wore 
to be represented ; and it would then i-eault from these that 
tliis diversity incbtdes oil poMtifile sefinonces, and tliat tbcreibro 
a certain UeterHunafe ordrr, and rmc which is Bought ati a con- 
xequenco of a lUitory. i-nnnot vxist. 

Hardly any one can misapprehend the importance, inrefei'eri-e 
to the aeurvb after, nnd (iiscinrory of, repositoriea of useful mi- 
oends. of tlie knowledge, that a fLted order in the auperpo- 
sttien of the ntonntain-rooks, ti'imi which a fixed sequmHXi hud. 
been deduced, does not exist in what are termed the primitive 
and transition series. For when, for exumplo, we know that 
in a certain district, the beds or veins, of which we are in pur- 
suit, only occtu: in mica^slote, and not in the 'gneiss and clsy- 
alatei and we tind the gneiiis on the lying aide, and the cla.y- 

I slate on the banging itide. of the rocky mass in whicliwe Imve 
hitherto instituted our inyestigations, we could not hope for a 
foitimato result either beyond the foniicr or tlw latter, if we 
sliould adopt as correct the npsnmidion of the invariable ei;- 
quenoe of the rocks, unit would lionoo perliapa consider its su- 
perflnniis the further inrestigation of the neighbourhood. Hut 
micn-atate can make its appearunoe under the gneiss and above 
the clay-alate. So king m wa remain mlhin tlie boundaries 
of the ahity rock*, wo may expect generally to meet with every 
succesaion of (he individiul membciv, uud invat boc^ux^ -& 
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kaowlctlgo hj direct obserrntion, of tbe ]>beiioracnu of a par- 
liL'ular mountain-ili strict or a particiilor portion of it, without 
allowiiig ourselves to be guided by any tlicory or by any sys- 
tem ; ami this knowledge is. as the sequel will shew, of the 
utmost importance. 

Tramitians of Jiuckt. — -The rocks comiioeing the indiviilua] 
inembere of the slate series pass immediately into one another. 
Thutransitionsufth<;giici)j&iittomicu-:<lBte,aniloftJiemicii' slate 
into clay-slate (iucladinggrejwacke-elate)aregeneniJly known. 
Hut these rocks likewise puss iuto thecummouor granular gruy- 
watkc, and this truusitlon deserves to be more attentively con- 
sidered. The gneiss first of all has its structure altered, and 
becomes granular, without aequiring any resemblance to gra- 
nite (for there arc other varieties of gneiss which form ths 
passage into granite), the mica loaee it« uf^ual characters, more 
cepeciolly the pcrfettiou of its cleavi^e, and begins to resem- 
blo clay-slate, and tlie feUpai' and 4;[uartz appear of a grey 
cfilour pa&ning into green, which is generally the colour of the 
^vholc mass. The structui'c li< at first augulu-grnnnhir. but 
not without occasionally passing backin to tlieslaty;andthe rock, 
when the size of the concretions is diminished, bears so great u 
resemblance to sfntie saiidafoneB that we are haidly able to discri- 
minate between them. On tlie otlierhand, tJie concretions or 
grains lose lees In size than in the liharpness of tJieir edges : the 
mica becomes closely united to them, and as its (lunntity and that 
of the felspai' gradually diaiiut&b, roclu tu'e formed, wLich it 
would not appear strange to ub to meet with in the most elia- 
rdcteristic greywacke district. This transition, which occurs 
very frequently under alt modiiicationE, only admits of a gene- 
ral account here ; aud wc uced not further cvplain in what 
co»&i»ts the application of it£ knowledge in aid of the search 
for useful minerals. 

Hut, nevertheless, another circumst-ance, connected with 
thc«c transitions, deserves some observations. It is generally 
the case, that the mountain-masses pass into one another just 
lis they lie on aud over one another ; and in such a maimer, 
that when on a bed of gneiss there reposes a bed of mica-slate, 
Hnd on tlic Utter a bed of clay-slate, the tirst pasa«s into the 
second, and the second into the third. Wc may term this the 
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tmnsttion i« /Ae direction of the ihieknesi. But the ocenrrence - 
Li ufLeiimetwitUof truuiiitJoaij i» t/te direction (if the strike tmrf ' 
eflhedii^ Whenn-cnre occupioi] wKh n bed of gnoUs.andad- 
■vnnce in the tUrection of its strike, we not unfrefiuently find 
titat tiio roeU is graJmUly ebangeJ iuto inica-slstc, into clay 
or liorn blende slate, or even into a (somctiniits i*ed) gnndstontj. 
Transitions of the last-mentioned kind lire, however, murefre- 
tpicnt in the diroctiou of the thickness. Since wi» know how 
different nrc the features of repositories of as4?fiil minernlN 
in different niountaiu-maGeeB (tdthoi^h this U ceilaiuly not 
without exception), we can easily understand with what eartt 
we should oWerve thi' ti'anbitionti In the direi-tion of the 
strike and dip : and how little conMenoe should bo phieeil 
in tingle sections, whii-h have hettn prepared to ussiKt the in- 
Tcstigntion of a district, althoug-h they ha\'e hot>u sketched ivtth 
all possible exaotnessi. »nd which, taken by themselves, oro 
tbereiure ({uite accurate: and hence, that it is indispensnhly 
neceBsary to become ]Kis»esse«l of as many of these sections as 
possible. Thus, no lateral valley should remain unexamined 
iu refervuee to such trunsitious ; and if the mountain ridges 
between them possess too cousiderable a breadth, tliey aUo 
should be sufficiently investigated, so that all means may comn 
into operation which serve, or at least can give assistance, in 
acpomplbhing' a task of so uncertain an issue, witli that de- 
gree of precision which Sa ncecssuj'y, if u decisive result is to 
be expected. »♦•*•»• 

Rocka eubordinaie to the Slate Series. — The slate series, 
which wc have hitherto been conBideriiig acconUiig to the 
relations that ai-e presented in reference to the discovery of 
nsciul minemlii, w, tu* it were, the genera) n^inisitory of 
BOTerai other mountain-rocks, which appear imbedded in 
it; and a knowledge of which, ae well as of the phenomena 
of the ai-raugeuicnl of their beds, i» just as indii«iK>nsablc 
aa that of the slate seriee itself. Some of these agree so 
porfcetly witli the slate rockis, from which tliey arc iseparated 
by Bome observers, and are so directly connected with them, 
that, in a purely geognostit-al point of view, tliey iu;cd 
hardly be enumer&tod. These are the masses of talc-slate 
and chbrlte-elat«. wliich generally occur in great variety in 
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tlie sUte icries. In regard to the isearcb for useful lulnerala^i 
th« diiilinutioii of thene mountdiu-iiiaflscs \i not a matter o/tHchX 
Atdifference ; fur gome of the particular repositories, namely 
some of ihose nliioh nrc nf a IwUlike iiatoru or couatitutioo,. 
seem not only tu be more frequeutly contained in them thao In 
tbe otlier slatj rocks, but appear to be as it were peculiar to 
them. Hut it must be remnrked tbiit this ciri-'uuiBtance is u very 
SWiieral one, »ml that, therefore, it becomes necessnryfor as to 
stitdy, particularly in tliiii rt^iipect, a (liiitrict which is to be exa- 
inined> anduot merely to trand'er theresultobtaiuod ju othcrdis- 
iricl^ even of one and the same mountain-groap ; because one 
and till? sam« xono or region, u-hic^h /icrr cuoaist^ of such moim- 
tun-uiaates, or at teaat contains audi mountain>mas8eft in oon- 
nidprable (juflntity, t/irrr cfmsists of othtrs, or contains little 
Or nunc of them. Th«i; la often octwsion to make the obser- 
vation, that a bed of tliJs description (likewise of many other 
kiudH of rocks, which cimnut here be «pDci»lly Jt-'tniled). with- 
out possessing considerable thickueas. or any other distin^bli- 
ing feature*!, jg continoed for very considerable distancoa, dia- 
appennt here and Uiore, or becomes so little noticeable, that 
we can scarcely recognise it ; that aftenvurdis however, it 
makes its appearance in its full extent, and that it, perhajis, 
taidergous this change several times titrougbont the extent of 
its prolongation. Although, also, tlicre may be nothing to snek 
for in the bed* yet not uafrer|uently it tiAbnls \m indicationa 
wliicli will be valued by those who arc engaged in pursuits of * 
this description. 

Another portion of the imbedded momitftm-nutsttca di€- 
fers more in it» nature from the slate-rocks titan those of 
wlilth we luive hitherto spoken. 1 nlludc more especially 
to gi*attitc, porpbyry. the ti-ap rocks,* Umcxtooe, and Bomu 



* HieM rocka, an account or n jKLTticulnr form of nmLii|^:niral, in wUcli 
H^y fiw|oentI;r preuvt Hiemeeh ca, liavf bcwn rc^nnkil n« iifu i>t>i^nliikr npi> 
fa, inuHnunli ah thnj ato taypvvei to bare iostivd from tliv inkriin of tha 
unrHi Bii burnitis liijiiiil ot molUn maasct. Iiiuesu>a« *iiuiuliiiii>H uxliibits 
tiiu flatuo grognoiiticiil reUtlAiui. Bat it is not ■.■untrur_/ I<j lljuury ti> altri- 
bnto llti? Bumi- orlRin tv il,^ — an oi'igia wliicli, inileed. can peiLuiu only 
be itenied tu a ftirmntioTi whirli tijia iTid^ntl^r bem formed in a wieHiit- 
okol wiqr. Tim liux« cmntUnr jaryyrmAe, ronalaliog at txUilM h* InlRe 
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e, k.c. Grauite iippeors frnquenUy at the bonodurlet of 
the central muMas in indrndual beds in the shito serioi, of 
wkatever nnturc Uic Intter majr be, and its phenomnu are 
gmerftlly tho i»anie as tliose (^ IIm beds which we havo already 
consiiiered ; but it also orcurs at a greater distance igto- 
gnoatical. not gcograpliioil ili^tance rrckonpd by itiilpH), aufl, 
in tbt» case, it is iuund mure nirtly iti i-h)];uIiu' bwlii than in ir- 
nignkr mawcs of nil idzM, of which the largur, in rufcrcnc* 
to the abure reUitions, are Xa bo dniy attended to. 

Oonneoted with the frrantte there are two other mountain- 
rocks, whivh, it ia tnif, do not occur evurywhere. but when 
they are metwitb. ere not uofrot^ueittlv wuilby of notioo. Tbe 
finrt of \\utni is porjibyry, tbe otiier syenite. We might abo 
include hurc the greenstone^ (dolcrilc nnd iliotiteX which, in 
all their relations, resemble nenite. j)orphyn',and granite; but 
t]iey apiicAr to stuJid in tumcirbnt nearer connection \vit)i other 
nioaDtaiii-musiii(.^6, nnU bencc Ltiii be inort: pn}pcTly enuinei-atod 
with them. What are termed trachytes are [lartly to bt* con* 
sidered m jmqih^^Ty, partly tm granite, and partly as a sort Af 
greenirtone, far thi-irdrtcruiination us a peculiar kind of nioun- 
lajn-rtii-k is founded on a purely tbcoreticat luiauinpbun, nhicti 
is proTed by no direct observation, and can etill less be reoog- 
nt*ed from the natiu'v of tlio rovk. " That kind of porphyry 
is tradiyte which in oi Phitonic origin.*'* 

Por^ihyry is outliiog liot a porphyriliv granitp, whose basis 
consists of so intimate and fme ft eompound, tluit the indivi- 

wt haxd outo, osHcd tc^wther Vj a ««tn«nt of v<r7 vfoaiuote ck^-sliitf^ 
M, willraut ilealit, «i iUitnli/ u uiiKliauiiml ivuk, o( li-»sL it ix {^imnrnll}' rv|;»rd- 
ed Ml Biicii. Bn( it halt lii-C'ii ulKvnctl, llitit irrc^'iiliir innHBi'ii ^f it, like the 
BUiaaca urgnuui^, por^jliyij', and ti;ip, p«in-lmt« tlu* olaie-rocli (u ttilii, sUty 
gr^jrwidcs-slare), diatitirtly jm4 <1mH»IIt cnl-ihrongli iu MniPiM*, and, 
oltlioagh riiarply acpantcfl frimi it, y«i cloMly wUmrD to it. T)ii>7 do 
aol throw ths Mfturum) «f Itio tXiilj tvvk iiilu tlie^ituilUiiitdiiionlor, jiint Jili« 
(lis vlku rmJcs ntc&Livaud alwvu ; Mid Uio^ prL-*c»l Uio wubc plMmomcnu «■ 
iheie. '\W\; bIiouIiI h coiiimon drij^in not 1>» UbJiIyiiMl Lu nW clieke mountain 
■DSCWB ^ Ah lo n't't'tliW Itiie c^infna^t M\f^ wim FlntflniaD or Ne^onitin, 
ogr if It cm Imw b«cn cow of tbe two, is another qaeeilon. 

■ Oi-olof^T toA Uincnl*^ eonsldsswl wUb cvfenncv to TbsslogT-, by lbs 
Der. Wiilimn SuvklnwI. 
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ilual compouoiit pRrts can no longer be distingiiislicfl from on* 
Hiiother. Thit traut^itioiis to be observed |ir«vc thbi. As tJie 
graiutes, in reference to tlio relative quantities of their con- 
stitticnt parts, are so extremely different, porphyrips with dif- 
fei-ent kinds of basis iire thence produced, which are distiu- 
guislied as hornstone, rfl!sj>ar, nnd daj-stonc porphyries. Oc- 
eusionally, portions of ^anite, syenite, or gni-ibtt, arise in the 
general porpbyry-nmss, partly as irregular mosses, partly as 
appai'ent fragments, thus ailunling a direi^t jiruuf of tiie ori- 
gin of the porphyry. Porphyries appear as heda, as reins, 
and :lI«u as irregular maj>sc3 in slate-rocks ; nnd the last arc 
often of such extent, that not only do slate and otlier moun- 
tain masses arise from among these porphyries, also in more or 
legs retpdai- bed-like forms, but they supplant the latter for eon- 
wderable distances. The beds and veinsof thesemouutain-miis- 
ss do not appear to be of much importance in reference to the 
discovery of useful minerals ; but their large masses, on the con- 
trary, are wortliy of particular attention, hecatise, as we know 
from experience, in many districts they are very lich in ore*. 
At their meeting with the slate series, they present the same 
pbenonieuii as granite does, inasmuch as both tJie rocks in con- 
tact ai'e partly reciprocaJly altered, pai'tly pass dU-ectly into eiicb 
other, just likewise as similar passages take place bettveen gra- 
nite and porphyry, and these sometimes are so gradual, that we 
muKt pass through a great number uf varieties before we find 
the transition completed. Very frecpiently, extensive mawiioa 
of porphyry replace the whole, or, at least, a portion of the 
slate rocits. The consequence of this is, that generally on one 
declivity (jf a raountain-gronp there are no porphyries what- 
ever, and we meet oidy with slaty rocks ; wliereaa on the 
other side, large tracts of porphyry present themselves. The 
porphyries also pass into SHudstucics. \u.. the red suudstones, 
and into conglomerates, whose cement is often very much like 
sandstone, and which alternate many times in regular beds with 
the most characteristic porphyries. Phenomena of this de- 
scription may tindonbtedly create donht as to the generally 
received optniou of the nature of such couglomerates, I mean 
the opinion that they consist of pebbles derived from previ- 
ously existing moontiUQ-masses ; but such discussions are not 
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appropriate ui this essay, which is nut so much intended for 
the correction of ^eogiiustical knowledge, as for the applica- 
tion of that Itnowlodge to a particular object. 

Syenite occurs moru rarolj in well cbiiracterixcd beds and 
vctiiti ttian in irregular iiiasse&> but then the i-elations it exhi- 
bits are ubuoat tiic isame ats tbotic uf jiurphyry, a^sotnutcd with 
which il is ofteu found, luid into witicb it pawes, as it does 
into granite. Regular beds of this rock, and also well cha- 
racterized roius. which, as h:u> been already remarked, not 
imfrcquently occur, are not of special consequence. lixten- 
sive in'egular masses, however, art* to be carefnUy noticed as 
in the case of porphyry. 

What are usually called traps consist chiefly of two rocks, 
wliich, in respect to their coinpt>nont part*, coiTCspond at least 
so far, that they contain hornblende and. more rarely, au^te 
in preponderating quantity, which determines the colour of the 
Took. Thesti two arc greenstone and bomblendc-slati-. Some 
otfaera, as amygdaloid, wacke, greyatone, porphyry-slate, ba- 
saltf &c., of which several arc generally included under the 
trachytes, may here be passed over, as they rarely contain 
x^poeitoriea of useful niincrals. The greenstone, for the 
nUMt part, partakes of the features described as belonging to 
the rcMiky mosses, which pccur imbedded inthe slate series ; 
it is found in veins and bcda, but especially in extensive irre- 
gular maescti ; it passes into porphyry, into syenite, into bom- 
blende-slate. and abo into gneiss : and sometimes it abounds 
in ores. Homblcnde-slate it»ntf itgrees witii the tilate rocks in 
it* gcognostical relutiun^, and wliat has been said hci-e of them 
^plies likewise to it. It passes into gneiss, into mica-slate, 
and into clay-sUito, in the direction of its thickikois, as well 
as of its strike and dip, and tbc transitions are so eimiJ&r 1o 
those described above, that it would be superfluous to dwcU 
longer upon them. In eome districts, both hornblende-slate 
and greenstone have proved rich in metalUterou^ contents, 
and they ought, therefore, on no account to be passed over 
unnoticed. 

Limestone is a mountain rock of especial importance. It 
oconre partly in the central gi'anittc maai, especially when the 
latter pMMsees a tabuUu- structure, or, according to the usual 

TOt. KXIX. KO, fcVU. — tvvt 1840. « 
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expresstOD, when it is stratified. It is found in a similftr 
fray in the varioua slat; moimtain niasbei!, ami tbcrc pre- 
eeoiB ver}' reniarkablc rvlutiuite. It bas beco supposud* 
that the limestoueg lying uexL the central mass (what are 
tjermod primitive limcstoucs) possess tiiv most dtfitiuL-t, and 
frequently a htge grauular struuturc ; Uiose ]uor« remote 
(what are termed tran6iti<'U limestones) a lest distinct etruc> 
hire, at Icaet ouc which is k-ss coarsely gi'iumliu' ; uud the se- 
condary limestones, to speak generally, more of an earthy com- 
position ; and there ure undoubtedly very many examples which 
oounteaaiice »ueh ou opiuiou. But nevertheless, the pheno- 
menon M not one of universal occurrence, and, even in mas'ies 
which are coniiectod tugvthc-r, all lUeM dillereuces of &truetui-c 
present th«in$elves next one another. It woidd, therefore, be 
a fallacious mode of proceeding', to take th« bisc of the gra-ins 
of tlie limestone as the te&t of it^ goo^uostical distance from 
the central uxas», a <ii5tance which can only be determioed by 
auperpoiiitiou. 

Limestone occurs pju*tly in i^tretty regular beds, jmrtly in 
irre^lnr mosi^ce, butli of wbirli have very various diaienuoos. 
— the liri^t Ifciu^ suiuetinies of afinu-it inconceivable extent. 
They seem to increase iu tlucluii-AS and extent as their dis- 
tance increases from the central uiasfies, or, where sucli do 
not exist, from the central chain : and thi-y, as it weit, ac- 
quire one of the chief characteristics of the slate-roek^, inaa- 
mueh as they gencriiliy form on both eiilcs nf the central 
chain, a peciillai'ly lon^ and lil>;h chain, iu which a|^ii.ia many 
momituin masses arc cuotEiincd in the Htme, and not unfre- 
quently, very remarkal>le manuer, ae the shite eeries iucludvs 
porphyry, ayenite, and Btiiac other moimtaiu rocks. 

J/e<ia ami / 'eint, — Tiie beds wf grauite, porphyry, syenite, 
:^praeustone, limestone, ^«„ which occur in tlie slate-rocks, 
and which lu-o generally coufoi'tnable to then- structure on the 
•mall and on the largo scale, nevertlielees very fro<(ucutly cut 
this structure nt some places, thiis proriuj;' diivctly that it is 
not stratification; for true stratification can be cut by uu bed, 
iv'hich itself mnht be regarded us a stratum possc^sinf,' parti- 
cular characters,— ^o^ directly follows from Ike idea of stratifi- 
ctttiou. It follows from this pheooueuoa, that beds of tlus 
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kind mtiK xvty oftett be irregular, eipeeiallr u w tb«ir tbiok* \ 
ncse, and obserratioc coD6nn6 this. iDttsmnch u it ImcIms us, 
that sQcii beds sonicUmce tuereasc id their dioaMuioiWt «oim* 
^timts become contracted, ftod somutiiuee are interrupted for 
tore or loss considerable distAOcc!;. Tlic state s^n^ uf rocks 
D« not g«ner«ily iindei-go thereby any chan^ in tbe direction 
of its strtioture.— at least Miiy iiii)>urtant cbanf^e, and the ci 
, it may pivsent is only new tbew Wdn. if x\w int-roase of thifllfc! 
of meli beds be considerable, and if an interruption tm- 
liatcly enMie, tbc portivus njuumc tlic form uf irrc^ulur 
laaiM, or of wlmt are tcmied, lying irre^ilar maMes {tiegtn- 
ttieke), and it not unfi-eriuentJy bappens, tbat tlie structure 
of' tbe sla^rocbs abuts a^inst these irregular mAsses: tb&t is, 
tbcy are cut otf by tbem. 'I'bis haj^ieiu eometimee by maaoa 
of a tmnsitioti, somcirbat in the uianoer above described; some-j 
tRDM, Iwwerer, it biLppeiui in such a way, that tbe differMttj 
[iDOtintain mitwes aro slmriily united tot.'cther, or are tiVf^A 
from each by a ditttinct-concrotioii'sarface. In tbe 
fir^ ease-, the rocky mass sends forth vein-like branched of 
lular rock into tbe slaty moss, — ettch as are known more 
Jly in respect to (rnuiite, porphyrj-, greenstone, &e., and 
it is not uiilrequcnt to find separate portions of the slate in 
tbc moiintAin \nam in contact n-Jtb it, and likewise separate 
portions of it in tJie slate. In tbe other, tbc phenomenon ac- 
qaires the aspect of a shift, tmd many examples of this kind 
bare been expltuncd by shift». But wlien we examine nar- 
rowly the distinct coocretiou-surface, and sulbnently attend to 
its nature in r««ficct to its gcnoral eapect (vi*. that it consbts 
oftbe dititiuet concretion-surfaces of tbeseparateiDdividaalcou- 
crstioiw compn^iiii; the rocks, and not of fracture or superficial 
WuHesa) : vihvn we attL'nd likem^ t<> its ntreuking (where such 
exists), to its position, and to tlie bc^odings uliieh it generally 
iBakoB,&]id wfai(?h, in all Ihc other hitticrto mentioned relations, 
are notcom|Mttiblewitli tbe notion ufadieplaeemeat of the rucks 
in r^ard to each other ; we are easily convinced. Omt both 
masses have been originally fm-med with tbe same rebttiini9y| 
and in tbe same position as at present,' and tlds convict ion is of 
great niomcDt tor the seardi alter reponitoriesof usi,'l'iilmin«r&ls^ 
becaoae nil th« other pbenomen^ of tniperpoaitiou stand in ex- 
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act corre^ndence vritb tiiu original formation, luid we shall 
therefore not thiis bo misled to i-egard this ftppeamice iu an [er- 
roneous point of view. It u known that there are phenomena 
of this kind, which seem to prove incontrovertiljly a displace- 
ment of the roeky mosses. But when we follow up such ap- 
peariuieeK in their liill (-onnexionii, we meet with sat^ aii pre- 
sent the same phenomena, and yet directly moke known to ns 
that an actual displacement could not have taken plaee. In 
OTder not to become discursive ou this subject, whose farther 
elucidation does not belong to the present subject, we must 
content ourselves with the remark, that we not unfrequently 
lind apparent displacement at such points where limestone and 
granite are directly in contact. We see that these mountain 
masses ai'o pirtly hounded by the most characteristic distinct- 
con cretion-surfafps (and tliese are, when we do not consider 
the nature of thetie surlaces. the most deceptive appearances J, 
partly, intimately, and strongly united with one another, and 
coniliined iu snth a niannei' as to render it impossible accu- 
rately to assi(rii boundaries to the tn'o : and, 6nally, we see 
chem so dovetailed into (me another, and as it were festened 
together, that every tlioujjht of a movement having taken place 
must disappear. 

The tabular sti-ucturc of tlie limestone next the contact with 
the granite, is generally, when- present, in the greatest regula- 
rity, and the changes which the two mountain-masses product), 
are mutual. But what completely overtiima the opinion that 
phenomena of this kind are produced by the actual movement or 
displacement of the parts of the moimtain-mass, are the obser> 
rations which have been made on veins which seem to be dis- 
placed, nhile the portions of the mountain-mass in which their 
difl'ereat parts ocom- have preserved their original positiou. 
We ascertain this from the fact that bed-like masses in the 
mountaiu-miuis through tvhic/i the displaced veins or fissures. 
OFt in one word, the Hcparuling surfaces proceed, anil which mnSt 
accordingly have also been necessarily displaced, have suffered 
no shift. Siuco, then, phenomena of this kind cannot bo ex- 
phiined by shifts, while those mentioned above (tog'ether with 
these) con be explained in a manner more consonant with the 
phenomena of natnre, we muf)t, in rcosoa. consider well before 
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w« admit aotaal mov«inoDts or displucvmcDU of a portion of 
tho raotU)taiti-ma«s at a l)ouiidinf;-ftirt'»ce, whether that be » 
mere distinct-concretion -surface, a rent, or evon a distiiiL'tTein, 
although appearances may be favourable to a belief in such a 
shift. 

It is evident from the ahoTc, that moantain-muBts of in- 
considerable dimeneiong, which, generally ^waking, li« oon- 
formabiy to the Rtmctur4< of the slaty rocks, and henoe are 
considered as bed-like, and are termed ^49, yet nevertbe- 
less cut this »triictarc here and there, sometimes for shorter, 
soffletimes for longer distances ; sometimes tinder greater, 
sometimes under smaller angles. ^\''hoi) the places, in n 
series "of lieds, where thi» occurs, are several, and the cut- 
ting angles are givatcr than those at which the moss lias 
coofonnahly to the bt>ds, it asKUtneti a vein-like ehnrnctcr, and, 
in one word, becomes a ivin. /'ice rtma, a vein is detiaed to 
be a b«l- (/. e. table-) shaped mass, which cuts the structure 
of the mountain-ma^es of slaty rooks, for, in others than the 
slaty rocks, tho cutting through cannot be obsei-ved. But 
there are many otherwise extremely eharaetoristic veins, which 
partly do not do this ; and even some wbicti, throughout their 
whole eitent, lie generally conformably to the slaty structure. 
Under tb«<ie circumstances, it is difhcnlt, when the lieds and 
ireins contain merely rocks like granite, porphyry, greenstone, 
basalt, Sec. to as^gn the limits between the bed and vein ; and, 
without entirely throwiug away the diittinctiou. (he conge- 
qaence has b«en drawn, and it \% a useful one, even for the 
pre-sent investigation, that we ought hot to attribute too much 
importance to this distinction. In regard to the beds and 
veios which liave hitherto b«en con&idereil, this is of less con* 
sequence. It may serve, however, to direct attention to the 
essential dift'crcnce between fjedn and reins of ore ; and, should 
it thence perhaps appear that it likewise is not so great as it 
in generally assumed to be, this may certainly acquire some 
influence on the- procedure which Is to be followed in search- 
ing for such repositories. 

( To be eonitHHed in vur ntxt number.) 
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On. /A* Dtmish Oytfsr Bank*. By M. Hbmiiik KKdrtK. 

TI10 BAtivn odiiur of Uiv NatttrkiMor'ni TmMt^, whom 
have to thank tor so many vnliiaMc coiitriliutiuiis to tlic FaunAj 
of DroDiark. girm tin b full accsouat ot' Ui« corMliticm gf tlie 

^IHnyi oyster-baiikeL, iti a llUle work |>ublislied at Copei 

■titled i># datuia (Merbatiker^ ei Hidra^ fit Kaiuiakab om Ifa* 
marh Fiaterier. While his ti-«itise tx more espeoiallj Inter 
ing as diflcnesinji n wibjcct of [Kiiitit-vtl economy, and must have 
poMgeijBoil doubh; intereiit fiir DciunaHc juiit at tlt« moment uf 
it* Bi^ioarance. l>rcauB« tin- period for farminff out the royal 
baaks. as they were considered, hud partly elapsed, and 
partly impcndm^, and beoauM an opinion had been expressed^ 
in Jutland in favour of throwinfir open the oyster fishery ; yet, 
at the same time, it ja not without importanoo for the natnral 

, hntory of the oyster. Il ^nYc« 11^ a clear idea of the modd of 
M«DrreDe« o( this fpeoica of sliell-fish ; it vreakena and oveiv 
tunu inany hitherto receivcfl prejudictM reHpeotiof; their iiio<U 
nf living : and. even in iC« statiistica] and histMieal portion, ti 
calculated to afford the nattiraUst much iitformatiou and amuse- 
meat. 

lu tlie ^rst seotioi) of his \vork, the author treats of the ni 
tural history of the 05-flt«r ; and, in tho ffronii, of the Danish' 
oy&ter Iwuks — oi' the mode »f tukin^ the oysivre, and the re- 
quisite nppamtus— of tlio oyster fcraffio in SchlesniK >t»d Jut- 
land — and of the oyster dame. The e/tird part coDtaini^ histo- 
rieal notices of the oyster-bRnks in Sohleswic; itnd Jiitland, An 
engrovin^ reprc»nntii the various fishing implements; and a 
[Mu-tiouliirly iiiterestinjf illuptration of the essiy i« a map of 
Dennwrk and its ducal posscssioiu!, in which the banks that 
are at present fi»hcH, as well as tho>3e which have b«cn abui- 
doned, are represontcd. A« M. Kroyer not only visited the 
various 03-ster loeaiiiioH, nnd eoltcet«d many notices on the 
spot, but hAH likewise ttindo iiso of the rn^srter and niinutes of 
tho Board of Management of the Iloiits, the resnlts of hi* iiw 
Tcstigatioiis aro undoubtedly as nccuratf siml cxai,'t as can be 



I 



I 



M. Kroyw OH dm IMtM Ojftttr-Bantt. SB 

t«4)uired in a trtfttintiifiU 101)11117 fFf ^''''^ kitxl, although wtiMtiij 
they open up no rpry ngreenU? ppoopoot for the roron«^ or far 
the lovers of ovstvra. Hut k-t uh now direct our attonlion to 
ths wparatc portions of the tro(ttis«. m eo far aa th^r are mutwi 
to our ohjeets. 

The fira part, whioh is ilodiMitwl tn the uatuml hist^irY of 
the oy^tiT, oontttins. hesidrs mtich that is nlrctuly k»o<.vn, iiIm 
imidi thrtt is new, br whinh previoua tttdtonK^ntit aro enlai^^ed, 
netrictcd, and partly ooiYected. In the Jutland oyrters, tlw 
author found sht pwirl-f, tvn of which wow of the «w> of pcM^ 
and the othcn of itniftll shot; hut. n«nernlty speaking, they 
are mro, and of Hinail dim«nsi<inp. In the oystcr-liaiilia of 
Snblcswig, th^ 0*frw hippoptm o«cnr« alon^' with tito (Mrta 
gehdis ; bnt, aa itn fnste iff inferior, it ia of inferior value aa an 
arliclo of tnnk'. Then? in im npw iuforinati'>ii rcwptoting th? 
organs oFgoTirration. Regnrdinfi tho p'-riod of propagation, it 
Tcaulted from Iho invi-stijjations of tho author, that it do«« not 
np^M>ai' to takt.' pK-u-e «imnItnnffon«ty- He found, in .I«ly and 
,\agust. iniIrrid«Hl,i whi(;li, on opening the shell, contained a 
milky ffnid, which eshibitfd, under the mioroswip**, vei-y nii- 
nnte hnt perfectly formed young onoj, provided with a. thin 
iihell ; bnt iitich oy.''tera woro rare, for hardly one was met with 
in ten. The opmiou. that oysterfl, at thoporiocUif their propa- 
gation, are lean and of a bad watery tnrte, iafiilly proved to be 
crronooofi ; ■whin ticwly tnUrn out nf the sea, their ta^te is ju4t 
aagood in snmm»*r aa in winter; and there 19 no foundation for 
the bdief that th<r eating oyvtors in mmmer ia nnhf^lthy. The 
itoteTnent. that nj-oters only live in such platw^ as are never 
TtnooTered dttring the greatt-si. I'bb of the tide, is limited 1^ 
the author. Fn wrthf m dintricta, they cannot endiir« the oold 
at low water, and hence thi?y (iru at a gi-eatcr depth. But 
seroralof theojftor-banViii of Sehlestwig havn no low an amount 
of water, that they are bare during a gi-eat ebb, or during oer- 
tnhi winds. The author ha« a«ccrtainod ainiitar fiicts on the 
Pfopwegian eoast, On tho \\p»i ecaifit of Sehleawig, !t haa often 
bcwi remarited, that, in etnniner, oystora oocupy spoUt which 
Are crren fre<|ac>nUy laid bare, and that Uio oysters in t^MSB 
placoa can thrive a ponftid«mMe time when the wint«^ arn 
inlld ; btit if a tiwst take place, thej wpeedUj «WK«nvb. kn 
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esaminatJor of the jwsitioii of the oyster-banks of Jiitland aiwl 
Schlcfiwig does not coniirm ttie idea that ojrstcrs flourish more 
ctpccially at tho mouths of rivers. M. Kruyer verj- oorroctly 
remariis, that we are not to regard oyiiter-hanke as elevated 
portioiia of the tnibniarinf; Iitiitl, or as rocks or xaiid'bankfl, &c., 
to which tlie oysters are attaolicd by theii" valves ; but merely 
to uitderfltanil by tlicni those parts of the bottom of the eea on 
which oysttTB occur in large numbers. Where the siibmarine 
land coiistste of rocks and loose stones, the oysters it<lhoro 
portly to the ]irojecting portionK of the rocks and to the sepa- 
rate rfoDt-B ; but many likewise lie loose on the bottom ; the 
latter iet, of cDur!«>, alvrayg the caee when the bottom ooiiBiats 
of losim, Hand, or mud, t-sccpt when several have grown toge- 
ther in irrv^ar ht.-a)i» of three, four, or tive individuuilH. More 
than five or six arc not united ; because, were they to j^row 
together in too large masses, the lowest would be prevented. 
Dot only fi*om being developed, but likewiao from opening Uiuir 
iholls. It iR likewise not correct that thoy always rest on tlie 
valve which i^ turned downwards. The <-ircumiitanco of a 
maob larger uumber of young individuals not beiog met with 
on the banks of Domnnrk. Xh<?. author m inclined to attribute 
to the numeroiie enemies of the oysters, of which the worst aro 
the voracious soaretarfl Ciiona cekta of Grant is bo fiu pro- 
judicial to oysters, that its gi-uu[ts penetrate the shells, aiid 
pioMe holes in thorn, thus Tendering them soft and brittJo, w 
that their inmates are deprived of their protection, and more 
exposed to their enemies. Snoli pierced oyeters are also not 
willingly taken by dealers, n« they are easily broken in the 
packing. Tlic author discusses the cireuraistances that are 
favotirable and unfavourable to the prosperity of oyetcis, and 
Btatcs, as the place best adapted for their development, a Sat, 
firm bottom, at a depth of from five tit fifteen fathoms, where 
the onrrent is not violent- Too strong a ouTrent carries away 
the young broo<l : a flat bottom, and an inconsiderable depth, 
facilitate the debiiig. 

The second part troat« of the Danish oyBtcr-banku in parti- 
cular. The term Danish in employed in the Uanisli sense, lu- 
awnuch as the baiikiJ of Sohloswig are included under it, the 
oysters £rom which are known throughout Northern Germany 
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the name of Ilolptfiii oj-BttTB. The inhabitant* of rf 
Schlcs'nig-Hobtiiin tlucUiii) vrill not bt; ultogdhcr pleased ; 
sod tJicir provincuJ assemblies niiiy pcrliaps rrgurd this troo- 
iiae OA an ineult to their nutionaliiy, juet like the map of Cap- 
toiD OlfliiD, wliieh rcprcftent'Od tho tludiy of Schlcsnig inoor- 
jioratfd with Dcumurk, umli-r thi- nuuio of South Jiitlaad. 
But joking apart, the nnthor may answer for this to the notivm 
of Schleewig. !t is a matter of imliflVrence to u& whether these 
laoke art- tenned Danifih or Schlcfinigian, «> long an they eon- 
tUiue to afford iis g;oud Hulatviu oyntons, and while we know 
tliai of all the books belon^ng to tht; Bauish cruwu, titcy are 
the most productive ami the Dinst numeroaa Then: number 
amouuted to fifty-thrcu ; but HOVfTal of them have been aban* 
doned, being partly sanded, and partly exhausted, so that now 
thtfTO arc only about forty whieh nre available. They lie on 
the west coa»t of the duchy of Scbloitwi^, nearly upposite the 
liae of coa6t between Tondem and Husnm, between the small 
iskudsSylt, Amrom, Fiibr. Pelworra, NordBtruiid,&c. Almoi>t 
nil these islands are surrounded by »hallow.s termed WaUent 
which are dry at low water. These watten are traversed by 
deep chimiiela, in which, or on whose slanting e«lgc« tho oyetern 
occur. The largest and richest among the available banks in 
Huntjo or Hnncke, to the eiwi of the island Sylt ; and its oye- 
terR are excellent in <)uulity. Unfortunatt-iy, buwcver. thi» 
bank has bub a shallow covering of water, and Buffers in severe 
winters. In the winter of 1820-30, on tbis bank alone, there 
were more than 10,000 tons of oysters, or about eight millions 
of individuals destroyed by froat; although this estimate is 
perhaps uii exaggerated one, as it wan furnished by a person 
in the service of the overseer belonging to tho leeoee of the 
fishery. 

The Danish bonks, proijurty ao cuUtid, lie on the east side of 
tho northern extremity of Jutland, opposite Skagen. It may 
bo «aid that they etretoh along parallel to the enBt coa«t of the 
peninsula of Skagcn, from its nortliem extremity to Hirtabol- 
incn, uud ui liuch a manner tlmt tin: fii^ug vilhige Aalbeck 
lies opposite tlicir middle. Three banks are enumerutcd, viz. 
the Io"'or chieBy to the north, and oppoflite Skagen; the mid- 
dle, oppotiito Aalb«ck ; aa<l tho upper, to tho south. Accord- 
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ing to Home statemenCfi, i\\&ie banks reiLch donn pflst Hirts- 
bolmen, cart and wt-sl, ronml Laiio tn An!iolt. According to 
■Ulementaniadp, oynt^^r-Iuinks would seL-ni also to extend round 
the west eoest of Jiitlaud to Hirtjdmli*. It is only tin? banks 
Ijttig on the east const oppn^itf- Sknpeii whicli are It't and 
fished. Their prndiico ih inuuU amaller than that of the hanks 
of SoUflflwig; and th^ir sale is timitvd to Jutland \iw\t And 
Copenhngen ; wlicn-ax tho oysters of Sohleswig aro oxportod to 
Hamburg, and tlience over the wbolo of Northern (rprmatiy ; 
and formiTly, likewiiw, they were lent to idl the iwR-portH of 
tho Baltic, as far a;* Rpval and P<>tersl>iirj^. Of late years, 
bovevtr, the EngUah and Uiitch oyoti'W have done them great 
ntjiny, «ren in Hamburg, which is now X\w great mart of the 
Sohteawig oyater*. The tenn (/e/»«/a(-oystepa (i. e. oyirtcre 
(bnning an allownneo made to pertain persona at the puhlie 
expense), generally applied to the best Sfhlfswig oyster?, had 
ita origin in the circnm stance, that the lessee of the oj-Bters 
wan not only hnnnd to deliver tivanty-five tons to ihe voysX 
kitchen, h»t tikemse from lOOO to 30OU individuals to th« 
privy eoancillore, tho prci^idonCs of the public boards, and a 
nnmher of other ofiieinJ pereous, whieh ainotinted altf^ether to 
5fl,00O individitaU, or Boveiity tons. Tiie Iea»ep waa likewise 
roi^KMifiible for the giwdnew of those oj'Slers ; for, in the histori- 
oal portion of the work, we ttud that, on one ncrasion, a lease wna 
not lengthened to a lessee beeau^ie he haA i^nt bad drpatat- 
ovRtera to Copenhagen. ThoP9 is no wonder, therefore, that thi? 
appellation was bestowed oo the best hind of oysters. The leita^e 
is bound to give up the bnnks in ns good a condition n? they 
were when ho ruceived them. To effect this object, thw banks 
are oxnmined by an ofAoial eommisuion ; and thtyaro fished at 
three fixed points by fishermen who are bound by nn onth. 
The condition of the h«ink im detennined by the quantity uf 
oysters taken. The results of tho varioos examinations from 
1709 to 1830 are given by M. Krriyer in two tables. They 
lead to the concUiston tliat the prod net ivoncss of the banks has 
diminished in an extraordinary de^rree ; and that if it -shonld in 
future diminish in the same proportion, thei-e will soon be no 
oTster-b&nks in existenoA in Denmark. 
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On /Af Oecurreticg of a PmsU Uird in the Chai^Siaie <^ Ike 
Canton Glarua. By M. Hbbxasm v. Meter. 

The OrniikicitAxttM made koown by Hilcbcook in Norlb Aoiq- 
ricB, can afiVrd no proof td* lli« occurrence of birda in roeks 
antecedent lo tlio tertift.17 period to lue, who am s defidc<l op- 
ponnnt of tlie view, tb:U l\vi uppvai-oiices pre seuted by tb« uU)«r 
sondstouo foniuition«, wbicli bave made so much noise at tha 
pnstot day, and wbicb undoultt^dly dewn-e attention, have 
been certainly produced by Cbu footet<!pg of auiiunb. Tbure 
ifl also, bowovcir, Uie fragment of bone from t)ie Hastiiigs-fmci'tl 
of Tilgate fortfst, wbicb iia^ been c.\a.n)iiiud by Ovren, wbo has 
declared it to be the tai-so-metaturaul bone of a wader, resem- 
bling a heron, on account of the bone presenting an oval epot, 
denoting the articular surface or place ofattachnidnt of tite pos- 
terior or o])po;uiblp toe, and of the indications of the longitu- 
dinal ridgcH of bone, which, in the uii-tataritub) of birdu, afford 
attachment to the aponeurotic thecal, that tie down the t«udoiia 
as they glide along the inetaturwus of the toea.* But in this 
bone the actual lower extremity of the bone is awanting, and 
the other bonc^ fmmd along with it< scciii to bavu belonged tn 
a Pterodaotylus, rather ihnn to bird!>, nlthoiigh they bare been 
referred to thi- latter. Besidei* those bunt*, lliere is prosen'od 
in the collection of the Academy of Natural Scienci^ of Phila- 
delphia, a fragment of bono found by Mr S. W. Conrad, near 
Arneytonn. New Jersey, in a friable groeii marl, considered 
as belonging to the grci^naand formation by Mr Slorton, ajjd 
which Is regarded hy the latter aa the tibia, bat by Mr Har- 
lan as the femur of a bird of thi- geiiun Snolopax.'t But re- 
Bpecting thin Wl \wnv, there are neither ligures nor « particu- 
lar description, by meanR of which the nece^Miry comparison 
can bo made- 
Thna the importani qumtoon as to the ooourrcnce of ilie re- 



* Vida ileatxiptltMi «nd flgur • ia the Cvvlvgiu*! Tnttnctioni, 3d wcm, 

t Vidv HorUn's bTiMpu* of ti)« Orgudc Htauins of i1wCk(miou« grow^ 
irf Ik* UoiMd SUMn, p. 3S : vjwl Hwlw'* Medical and PbTotcftl R«Mtrcli»«, 
p. 280. 
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mains of birds in fermatioiu untoccdont to the tertiaiy seriea^ 
\v&a by no mcaiu eatiBfootorily determined, uadin consequenoe 
of the striking apppoximatioiuj to birds, lately discovered by ma 
to exist iQ tho Pt«rodactylos,* I had so tnach the more reaaoo 
for believing fouil birdn to be confined to the t^ertiar)' strata. 
I Was therefore cot a tittle surprised at the sight of a »\&h 
of G-larufl fllato, lately sent me for examination by the kindneas 
of M. Arnold Escher von det Lmth of Ziirich. This rock has 
be«n rendered roniarkablo by its fosBil firfies, and by its Ohe- 
lonia Knorrii ; it was fonnerly, on account of its petrographical 
characters, considered of great ago, but subsequently, from 
tlio naturo of the fossil iishes it contains, has been determined 
bv AgasiiiK to bo a formation of the age of the ohalb. On tho 
slab furwardud to mo, I found the remains of the skeleton of 
an animal, which c-ui have buen iiotliing else but a bird ; and 
this view is placed beyond all doubt by the distinctly preserved 
bones of the wing and the foot. The feet cannot have been 
adapted for wading, and the bird cannot, therefore, liavo be- 
longed to the Gnilla ; it would seem rather to have been one 
of the Patserittie, and it must have had the size of a lark. — 
(From Leonhard and Bronn^n JahrbucA, 1839.^ 



On ti^ In0ufnce of Wtaiher in Mefation to Dinate. 1. Tmt^t- 

ratttre ; *i. Moisture ; 3. jprfstiere ; i. Nkctricit^i.f 
1. Temptrature of ih-e AtmosjtJtere. — The influence of tempe- 
rature is the most familial- of the condition!> we have to examine, 
and that which hiis been chiefly studied ; in its direct effect* on 
the body, and indirectly through tho diseases of climatb. As 
respects tho former, it seems certain that changes, sudden or 
irequent, are principally conccrueil in these results-J The 



* In r^nrdtothe air-celU in the bones, see \.\\a Jahrt/neh /Hr Atitieralopt^ 
1837, p. 316 ; luxd respecting thfr stnictUTc of the anwrioc «ztT«iuil>e«, Um 
saute work, 1838, p. GCa. 

t Tiiis intereeling (irlii'lu wo Lavu Liiki^nfriiiu itvolumi? of ruvincTit lately 
pabliilK^d by an iiceouipUahBdphyBicinn,©nUt]&d" Medical NoKts nnd It»4l«c- 
tione hy H. HoUtuid, MJ>. F.R.S,, Physldaa Sxtntor^njuj to tho Qu«eni" 
8k- &u Svo, p, 628. Longman, Otme, & Co, London. — Bsitor. 

{ Al jtttaCfXsi fLnXirrtt m*t*i iMWwMrn^ *ai u' fi4)u«*M fttAfrt-. — ffif^- 
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pow«r of Acoommodation iu the bod}', dependiog ou tLe ^ne- 
i&tion of anunul hvM, utiil on the functions of the lungfl and of 
the skin, provides in the healthy Btate against all which are uot 
in excess. But where thcso funotious ar« impaired, or iho Wly 
otherwiso diBordered. every mch change has infiiience : either 
bv distui'bing thn hnlance of circulation between the external 
snrfac-e. and tin- iiicinbranes or diflbrciit glanduliu- etructtjreK 
within tilt- body ; — or by chfckingov nHgmonting the diitcharge 
of perspirable matter ; — or in port, it inaj' be, by mure immc- 
diat<; action on the norvous system ; though of tlile we have lew 
certaia proof. 

The degree in which oxtumol cold may alter tlie balance of 
cdrcidAtion, — directly, by contracting the capiltanes and smaller 
arteriea nf the surface ; or indirectly, by the effect of tbi); altered 
balanoo upon the action «f tht- heart itselT. — is wyirccly enmijih 
K^rded in iis various details.'* U i« to be prcMinied, on the 
moet oomnton ground<t nf eRtimaiion, that the difK^rrnces thu?i 
made may vary, (according to the degree tjf eold and the [wwors 
of re-aotion from within) fironi the smallest arguable amount 
to that of several jionndfl of bloi>d, changed in it« manner of 
distribution thnnigli the veseteU of the body. The imjiortfLnoe 
of Mich fluctuations luuet be obv!ou§ on the moat general view. 
And they include, it may be added, not merely the repulitioa 
of blood from the surface by the uantraction of the capillariee, 
but aleo the effects of the re-nction and return of blood to tht; 
part ; the latter oonnequenccs often very remarkable in their 
iaflacnce on the bodily functions. 

The tendency of sudden changes of temporatore to produce 
topical inflammation, io doubtless owii^ohicfly to these dlsturb- 
5BceB in the biilance of circulation, which arise from changes, 
general or partial, in the capillarien of the surface, Khuumati<^ 
affections, whether inflammatory or not, are ui-ually attributod 
to the same cau^e ; lightly, as respects some statea which bear 
the name ; not so, an to others, which are nndoubtodly of dif- 
ferent origin. Klany dieordera of the serous and mucoua 



* ^le Rxperininita of M. Foiseuillo, in Iub trentiso on capilliu; drculft- 
tion, Gondrmed by ibamn of M. Mageudte, aliow tb« affett of « low t«tupflru> 
Ion in retwtdiBg or iveventing tli« piiMOftv of lilood tlirougb tbuio cxtrttm* 
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membraoeii, of the loii^is (A' the aliiuenlary vaaiU, auJ otltar 
viecera, depend more certainly on changes in tlte dietributiou 
of blood thua ntodu ; viUivr suddaoly, or hy coiitiauance unti 
repetition. And ihc&e aUo afo among tlio cluuiges wliich kave 
diu-vt iuitueuco on the brain; tho rcbult of various arerageg 
idiswing tlub apoplectio »vi2uri.-» aru iuo»t frutiupnt whnn either 
heat or cold arc ue^cro in degree j — ^the mode of action doubt- 
lew difTerant in tile two (MkKe«; yet in each dcponding piinoi- 
palljr on di«(urbuuoc cxcitud in tbi; uiuvciuuntB uf the blood.* 

The inlluoiioe of external (emjierature on the functioiu of 
Ibo skin, wh«^ther those of traiifludntlon or simple evajioratioD, 
is •oarvolv yob fully c»tituat«d ; iliougU tho reiteaj-ches of Dr 
Edwards and others have done muolt to extend our knowledge 
on the subject. I'Ik* cliaiiu^^a ho niadn, (ithor iu auj^iotitation 
or diukinutiuu of the uaturul di»char^i', ajc ubviouH and ofieu 
very great. Without reciting the observations directed cspe- 
vially to theee points, it may be tL-iimrked that a Jiatural pro- 
riMion a^iiist injury uxistij hvre, a4 iu Uiv cubl- of tliu tum|Mi- 
rature of the body, in the diminution of other exei'etioii«, and 
in the relation of alisorption to tlu; matti-rs perepired ; — a u;- 
nivdy itmdu(|ualu, iiidut-d, to repair extrt.-iue or continued loiweis, 
but suHicient iiir all the ordinaj-y occasions of life. This eab- 
jevt bcluuipi, Bubonlinutcly with that of heat, to the g<iUKTa\ 
iloccrino of eliuiatcid : the iuGuenoe of wltich on the animal eco- 
nomy i« regulated, in pai't, by the provij^ione just nanieJ; in 
part, by actual clianguH in the atato aud tcKture of the integu- 
ments of the body ; i.-xclui<ively of those modificatlonH which 
<LopcntL on the uMige* of life iu each country or community. 

The effects of perspiration Muddciily clieekod by esteruiil 

cold, aru the subject of geneml apprcht-nt))on, and influencn: 

tnany of tlie detaila of medical practice. Though iu itome ia- 

t<«tttDOc« luischicf may ai-i«e from tltio oomcc, I belie>'v the ulariu 

to be unwaiTantod in degree ; and many of tlte efiect^i eo at- 



" Ilq;ArcSitK ^''o Coup ie foieCl, usaiUlj ciud m mio of tlie most strihlas 
cxnin|iIi'Ji uf Llif pfll'cUi of Iil-oL on the !» oln, we have some recent *Tidenei) 
(tlt«a(>h hordlf <l«H>1vB^, lo sbow thM tfifl dintge, llMi •oddanl; indnt-pd, 
belongs rolhvr 1(1 llic puimCTai? dn-nhrtioB. Uw« d h * al y lo 1^ l»«w<l. Tki* 
b nmlAnftd in a pnixr bj Mr BaaaaU, magamid iha 6Mb fa gJ M e rt, at 
tSaitv* ; rond bvTvm llu< College of rUfslciaus Ivo joaa ago. 
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ttU>ttt«d, to Im due to other cwisos acting coocumuiUy ; Mcb 
•s exhiuistion from fiLtigae, tlio pcisjiirod Quid k-ft oil the bodyi 
and the mfluejice of cold itB«lf in suddmdy chuugiag tlie hahmce 
of cii*culation botwocu oxt4?m&l and intcrnul pai*t8. TJio Intter 
effect may ci^ually ha.|>i>«ii, indopuudt^utly of perepiratiun ; a.ml 
there is no ancertaiaud reuwiu uby thin, previouUy oocurring, 
should alter or chun^u xt^ uiiiouiu. Tlio customs of sofoo eouD- 
triuu, aud the nL>i-L'Hiiary liubits of partiuular nvocatioua, shew 
bow fiuddnidy theue t-h»ugf s may bu uiadu without any injury, 
if other causes of mi«cluof arc cxclud(>d ; mtd provo the uadcsi- 
or uTon^ AeJeuiiou of many of tiic cautions current on the 

bjeet. Thia is u pouit on which Jubi viowH arc vt.Ty dti«irabl4r 
to the |>rjictitiouc'r. It 16 in bvory ca*e important tJint his 
judgou'iit liliould he uiifattei'cd by coniiiion opiuiouH, fxag^vra- 
ted or uuprovod; — aiul though hon-, iw iu other uistanccs, it 
may bo wcU to concede sometinu>i<, yet must be ev^r maintain 
the prorogativo nf applying hiB butter kuowlodge, when ax- 
oaiDstiuiocB riHjuiru it. 

To the more ooininon result* of variatioiB of teni|><>ratare, 
bith(-rtx> noticed, Diay bu added HitMu wliicb depend on gx< 
tremea of beat or cold, suddenly, or continuously, applied to 
the body ; the obftorvatJoiis regarding which iiavo been much 
extended of hito years- The recent voyage* of nortbon disco- 
very i'uruiidi uiauy an to the etTiX't of high d(^roe« of eold, of 
great iutcivj^ to physiology ; but a^ these are now faiuiliax, 
and do not apply to practice, I merely uiludo to them as one 
portion of tlio in«niiry. 

Thcro are other ports of this subject, more pi-aeticul in kind, 
which, tliough hotter coomdered now than i'ornicrly, do yet 
not roeoivc idl tlie uotio they dcKorve. Such are the direct 
appUcations of cold an a rnnicdy ; possesidng ct-rtaiuly great 
value, oud admitting of much moro genera) and dchncd use 
than is made of theiiL Common prejudice^ fostered loa un- 
gular degree on this point, are not ouly il gfeat hiuduranoe to 
the phyideian, but often do much to pervert his own views and 
practice. Accortlingly we Bnd that the eficot pruducL'd fur a 
time by the writings of \}v Currie, on the application of cold 
in fevers (exaniheniatous os well as othcre}, has been only par- 
tially sustained ; and that tlie common coutbo of troatinaDt 
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•earoely goe« b«youd tbo removal of tbt> old and no&jous dtron 
of dose atmospticn', hot rooms, aud thick clothing ; — iloubtluaH 
a very beneficial change, but nofc preehiding the more direct 
and extijiuiivc- a|ipl!c-ation of cold tu the HurikcM of the body.* 
Whatever tho thuoty of this action, thu bonefitfl gained ere in- 
conteslible ;— ftunilUr to all who have fairly employed it, and 
well reoogiibuNl by patients theniHBlvEjS. Almoat may it be 
takea aa a rule, that wheruver iXxavK 'n o. hot and dry Nkin, ccJd 
in one degree or other may «afely and expediently be apptiud 
to chmige its Htate. TIih lieiiefit of simplt^ abstractluu of heat 
is grxvit i» »uch cases ; and the fact is not sufBciently adverted 
to, which I have often put to thennometricat teat, of the ex- 
tent to which this influuncu in diffused beyond the surface to 
which the cold i^ iniined lately applied. There in no real risk 
here to countenoil tli« good gained. We are tiedabuH m pru- 
viding for and varying the application of heat to the body ; 
while, from onu cause of alami or another, little provision in 
made for tho op^iosite remedy, though not less capable of bulug 
actively and beneficially employed. 

A point subordinate to this, n'liich has had le-is tiutioe than 
its practical importance deserves, is the influence of cold or 
hot air reiipectively, upon wounds or open surfaces. The 
greater sensibility of parts so exposed, zind the more direct ac- 
tUHU on their vascular texturu, make tliia conditiou it very im- 
portant one. And acoordingly we liave much proof in private 
practice — still more from the experience of hospitals and miU- 
tary canipnigns — of tlie uffectB produced by heat and cold se- 
verally, or by change* ti-om one to the another. I have seen this 
remarkably in the army hospitolg in Portugal ; wliere in sum- 
mer, the general rate of recovery from wounds was acoeloratod 
or retarded, a^ the temperature became suddenly cooler, or 
the reverse. It ia singularly attested in the instance of the 
wounded, left exposed on the field of battle- Though tlio better 
understanding of ventilation hae contributed towards this ob- 
ject^ yet might much moj-c benefit be derived from the direct 

• I aay iytr/a<rt, because in fact cold arts rameOiBlly on tlio lining of tlie 
AliniraUry cjmal, as well ns on the outor Bkin ; is oflett am irajMrnliVfrly re- 
hired by the teneatioue of tbu iKttimt; sail nvt !«■• aiiiiotioiicd by tbcgoud 
«buuncd. 
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eflbcta of cold sa an antiphlogistic means; cither through the 
stnio^iheFe, or by ininirdlato application to parts aifeeted. 
The employment of cold water ext^mally, as a dressing to 
fractured limbs, gives one proof among many of the benefit* 
of tliP latter practice ; and we have n*jison to itifcr, that the 
liquid fono is the bent in which Ruch application may be nuidu 
for the rrlief of inftimmation in open wonuds, or other inflnmod 
surfact'ti. Hen? iilso prejudices ai-e to be overcome ; the best 
asMStance towards which is often derived from tho' icnaotionn 
of the patient himself. 

While thus br!u6y referring to some of the effects of tern* 
pwatnre. and clilofly on points of practical import, it must be 
repeated, tliat we Ciin rarely view them separately from the 
other coiidition.1 before noticed. Every change as to heat or 
cold in the atmoBjihere mu«t either be the effect of, or piwlnce. 
other changes of ntmogpheric state ; and none of these, it may 
be affirmed, ore wholly indifferent to the body. Even in the 
simple ease just mentioned, of the Influence of warm or cold 
weather on open soros, though the atmosphere be admitted :m 
thi) sourofi of change, the effects are probably not diio to tem- 
perature alone. Still loss can it be auppoM^ in regard to cer- 
tain u-inds of our own climate ; »uch a» tJioue from the t^^st aiul 
south ; the relationi of which to the body are io no wise inter- 
preted by the thermometer. The some remark extend" moro 
pomarkably to the Sirocco of the South of Kupope ; and g«?ne- 
rally, ferhaps, to the dominant or more peculiar winds of every 
locality over the globe. Where any one is especially noxious 
in producing epidemics, or in its effects on the general health, 
there, probably, is tho direct influence of temperature on the 
body least in proportion to the other cauae* concerned. 

Even in tho endemic diseases of particular climates, t he game 
view may Iw cntcirtnincd. VVe have no certain proof tJint the 
fevera of the West Indies, or the Ouiuea coast — or tho dysen- 
tery, remittent fevcre, and liver diseases of diflercnt parts of 
India — or tho malaria-fevers of Italy and Orecco. ore owing to 
the heat merely of thcac Huvetal cljiiiatcj^. Hepatic dieordere, 
indeed, generally, may be considered as having clo&cet con- 
nexion with this influence ; but in others of the above examples, 
the befit evidence w<; possess leads ua lo causes, iu whlcU tCGOr 

YOL. XXJX. »0. LYU.-^VLX 1840. t 
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peratoro is onl;- indirectly eonc<>med.* And Uioogh this evi- 
dence be notorlouslv impciTcct, yet U it vahtnblo in tho diroc- 
tion tfaus jpveii Xxt fif rther in(|uir)'. Wo havo no direct cogni- 
zance of tbofiu ruiasumtu, u'liother of auimal or vegetablu ori^iu, 
or ntnpty cheniicuL in kind, wlkiclt fomi tho material of o{)ide- 
inio discasie; but wu know that such tuatct'ial cmnnntiong 
oxist ; that they diBur in diifervnt looaUti(>3; nnd that varia- 
tion of teinpei'uturL> is tim condition seeniinjijly most etjiieo- 
tial to tb^jr bcvcral foi'm^ and various activity. AVo bavo evi- 
dence, both t>xporim«nbU and of natural ocourrcnco^ of tbo 
«Bt(iCts of a (■ei'taiu du^u« of hL>nt in iirodiiciiiffurovulvinf; tbtoso 
sgGota ; and of n litglior dogrw in destroying tJioui, or su«pend- 
in^ thoir action. Such roj^ults might bo inferred fu probable, 
from what vro have cnuse to pr<>«uTiio of their nature ; looking 
)iurc, at; thL- nt-nrt-'st aualo^'y, to the chemical const itutiou of tho 
known poisons, nhothor of animal or veritable origm, — to tho 
feebk' offinity by which thi^ir elements are generally united, — 
and the fnoihty with which tliev arc decouipo!t«d, and enter 
into new combinations from elij^ht changes of tcra^kcraturo alon«. 
i ueed not refer to tho mauy illustrations of this subject 
furniiilnid by the history of discaao. 'Xhf^y arc continually mul- 
tiplied, aa ohiHirvatiou bccouicts more exact ; aud it is lilivly that 
tho estimato of elTeot from this source will enlnvj^e in propor- 
tion to our knowledge. Theunei|ual influence of e«)ualaveragee 
of heat ill dii1*erent localities niij,'lit itself euggctst doubtn whe- 
ther too much is not attributed to its direct action, too little 
to its operation throu^di other iigents. All examination of par- 
ticular local conditions, euoh as coil, elevation, general humidity, 
quantity nnd kind of vegetable growth, iiiatiucr of culture, and 
estent of running or etagnant water, shewa tho singular import- 



* Hero I raxj agniii rvfcr to Dr J. Johnston's book on tli« DUeoaes of 
Xropicnl ClimntcH, in wliicli he sliovrs how vaguely Lliotic rolntioD* ordlicocc 
and locality nri; oflfii L'*)ii*i(li'rwl, iiU'l iivuK' tin- siil'ji.'('l uf IiifiTi-iicv. We 
Kpi'iili iif hopatilh (vnd roniltlpnt fuvorj us iliseiiaes i/f Inilid, vrltliaui udvtvi- 
ing til llie fact tlml tlie true licjMitilis (or ihikt wbkh is not a eequel lo ferar) 
ill ten limes nioro pi-ovalurtt on ih(> cookI nf CoTonia.aiIi>l, limn in tlio plains 
of BpngDl;— iuteniiitlvul aoid r-jmilU-ut R-i'i>r(i iu iiu (.''iuri-l ratio ruuri; fre- 
qucut in tim UiltcT Ifiriiltiy. Tliu meiliuni iinnual ttmiiwrnUre uf Mndraii in 
lutouu to U- xuKiii^al ilie lti|{1iv»t on ttt« globe (06' FKbr.) ; that uf CulcutUi 
aba lit ten tlcgtee* lowci'. 
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aneoorthuseeirciiiut)tfkne«a,a8detoniiiiiingt.h<)oiii)eint(>rli«orrt#rR 
and arerago health f-f diflfewnt localitio, exL-lusivt-h- oven or 
the hnhits and employment of tho people in each. Kvoryeovin- 
try and dbtricf furnbhes such instanoM ; and all concur in 
proving that wc must eiitimato the iofluGQco of ipnipcratum 

I upon the body, niid MpociaUy of heal, mibordinately in great 
part to tlivsc more varied oonditionti. litothennal zonoa would 
afibrd a very uncertain measare of the character or prevaltnioe 
of disease.* 
But ii is n further question horr, vrhctlier variutioos of at- 
moepheric tonipfratHfo may not induce a state of body, render- 
^ing it more liable to receive Hi>ecified infections, howovor gn- 
Hnemted by agont-a without! That thfiro urt^ each differonoea 
()f bodily condition, hownvcr vaguely known lo u» by external 
signs, ntuat be admitted. And it u ]n.-tim\>fi not a rash infer- 
ence from tli« t»?nijK»rary effect of exposure to great bent, in 
Iquiekoning tliv circulation and nngmcnting the animiU trra- 
peraturc, that runtiimi-d i*\pi>siirn to the same caune, even 
niach less in degree, may kvf]) the constitution ia a otato pronti 
to morbid actions, when the i-xctting causfs are present. The 
iincertaintj- in iJiis ca«i depends in part on our ignorance of tho 
i:()uality of th*' canse-s. and of the relative degree of exposure 
to them ; and can only be met by strong presumption, or actoal 
observation of change in the bodily state. But I think it tm- 
prubable, iweiiig efpecinlly the small incrcjise of animul tcm- 
peraturo from elevation of that without, that h<»t aJono is oon- 
oemed irt producing sueli alterations : and, it' depending on at> 
inosphene Cannes, it U likely tliat these are of mixed kind, 
and blended with other actions more peculiar to the Iwdy it- 
aeir.-i- 



* ihmj vxccllvnt jiaperi on lUia tu^'ect Luvc ai)p«orcil of late ia tli« 
Tnuuiulioas erf oor pmvinciHl Medical AssociatloiK, baind on tli.1t %tiitirti- 
ralinotliitd whirh i^i>n«i8 cnprible of iflbnting tonnd resnlm. T)]«iy oil show 
th« iiitim»i0 nlntiun Wwet-n ihv nsturv vt tliv Barfwi? iinit (lie ptcval«nc« 
or infiu|i)eni7 ur pnnirulnr itim-iiBee in civeii lmvi)tlti-s j «. [tuiut in which 
external teniiHtrtiltiiv is only iiiiliri>cll]r amf»'mi!il. Uut wliorn ihir BlTbeU &ni 
«t MKj^V impordiTiri^ in n pmcliml inrw. Long nnd cATvful av«TBgp« cnn 
•lODC) bo cffiKL'ial in rxpoundin^ thcat, by tcmoviDg gmdiuilly all cxlriasic 
«r accidcftta] cirrtimttiincvii. 

t The heat olMcrvncion* wo pancJtii, shnw ihni Um elrnngi' of U'mpctAluro 
in lli« fciuiian body, ma>d<; hj oxtrcaisii of imtnnl clim&tc, ijKi 'onV ^»xkrA, 
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The oclion of co!d, n?g;uilcd in tbt- ■aaxna general liyht of 
loe&lity or scofioii, w jM.Thui>» k-«s rbtnarknbit? than that of ho^t. 
as not equally involving those phrsical agents which becoin« 
the direct oaturs nf ili-sfaxi^. But, bdNidcft its nfftNits on the 
balannr of circuliitioii aWudy noticed (iind which, though more 
atriklii}^y »heim by t)U(Idei) changes of t^mperatui-o, are al«o 
aremiltof continued cold), we h,ivi> to notice its indirpt-t in- 
fluoncn in jirivhicing certain habits mid iicccsaities of life which 
variouMly aH'cct the health ; mid movi: oupecially the oltoratiou 
it inakeM in all that relates to food in those countnes, where it 
give* the predominant character to the climate. 

The samn manner of reasoning on the morbid effects of heat 
oud cold, whether imtnediate, or ^^ueh ^a depend on 1od<^ ex^* 
pOBUTe, must lead ns to make hirge allowance for the momen- 
tary conilititju of the hotly, and the ^encnil habits nf life. A 
man urHler strong exercise, or with habit* of each, is very dif- 
ferently affected from one in ropotto. Protection from, or ex- 
pOBure to, the causes wliich angment the direct influence of 
temperature, as the o[)en nun, wind, and raina,— comfort or 
prii'ation in the manner of life, — habits of tempei-ance or sen- 
sual 0X0688, — evon the different oec^ipations and temper of 
mind ;-^all thcBc conditions modify more or le*B the eifects of 
heat and cold on the body ; and some of them, in particular 
oaaes, so powerfully, as aJmoat to invert the aocuatomed reHulta 
of such exposure. 

In practice aisn, and for a rule in the habits of life, regard 
ia not Buffitfiently paid to the different power whirfli different in- 
dividuals po^nfloss, of generating animal heal. Thin function^ 
whetlier depending on ehnngos in the lilood and miinncrof cir- 
culation, or more directly en the nervous system, la as various 
in its power anJ oxerciaeas any ether of the body. andro<iuires 



cme or Wo degreos. The experlmentti ol' Sergpr and Oelumcli». on the 
<;fIert.B of L^spoHuro tolii^lior tind mui'o anddoii lioal, ])rvT(' iliat u temperntUM 
of 84' t'nLr. iibuvu tL»t vf tbi- twdv muj ruiac tiiu uiluiul lieut eight or ten 
degrees ; ii ki''"''' *''11 Ii-Ihw that cvciliccl in siimc fpvcris und under pnnicH- 
lur lesmtis of the norvouiJ FVKtinii. It ik irn|i(>rt.-mt tn nutirn. th.it the enmr 
oonditiaiw produced diflViranl Knult* in Itio two i-xi>pj-inieiit[Jitts ; an I'Jfuct 
thai miicLt havo twcn lUiticiptLted, eL-oing it* probublu daitoadsnt-o in juut ou 
tbaescitp^ient. to circulalign. nlilch is so various in dtfferoiit iadlviduMls 
from llM aeuii« caoMS. 
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io bo dealt witb as etich. Kncli u^o. ('>'>, Hm it" fltangvs in 
this respect, ne well i4S ovei-y condition of lionltli : ntid prtvau- 
tions fonndod on tltctn ennrvot expediently h*> Dcglootoil. pro- 
vided thty are not *o niinuto as to iiitorfero with other jtarta of 
the economy of life, equ&IIy i«8ential to the weU&ro of tlit.' whole. 
Id a brief outline like this, it is noodles to particidariM in- 
staocM. Tbcy ar? fnmiliar to common remark ; cited in u&- 
dieaJ works (thouf^h not ttlway eo epecifically tts the subject 
requires) ; and &re very r^triking in th«> moi'o exuvnio oa«OB, 
where the struggle between the ngeucy from without, and the 
powers of rewstance from within, is most strongly marked, 
For we must ever revert to those great provision* in the con- 
stitution against all extreme or euddoo changes of external 
temperatm-e, by the la»« whi«h govern the production of ani- 
mal ht.-at ; the Motion of the oxhuluut^ of thv luiiffs and skin ; 
itnd possibly also the sccretioiw of other orgiiiu*.* No correct 
reeultfl can be obtaitied a« to the aj<ency of heat »nd cold upon 
the bo<ly, without kwiping theHc i>ower<* of balance) oonMantly ill 
ric-w : und us tlii.-y uguin are pvrpetuully undergoing uiodifica- 
tions from the various uonditiunH of life, so is there a circlu of 
n^BtioiiB, tending altogether to eiiuality of averl^;e, thougli 
greatly broken and interrupted in its ttevei-al parts. 

2. Moisture of the Atinotpharti. — We have no ovidenoos of 
equal provision, us reflpeots the flecond of the general oondi- 
tions of the atmosphm* ; viz., its hy^omctrical state't Bui, 
on the other hand, tlien* is every rcaaoii to inffr that no simi- 
lar need exists for it. The Kiniple agency upon Mie body of dry 
i>r humid air, is doubtleRH murh morn limited in e%-er)' neose 
than that of heat ajid cold : — rcstriot>od, ixa far us we can see, 
to certuin orifans, and less powerful in its iiiHuence on tlicso. 
It h still more difficult also to detach it in nbscnration from 
the influence of other canAC5. Sudden and conniderablc changes 

* Taking tlir rocorcl, moiiiin^ly well nuthcnt'icattul, of Ui« two oxli«iii«» 
of tempcraturo of Ihc Iiiimon body, riA ilflGrmincd by^ diaea«ce affecting lli« 
bloMi, we flnil Ihcm to includo » rATtffv of nejir)/ 40" nf Fnhrenheik 

t UnlcEs. ind««d, wo sdmit im pMtisUy and indiri^Dtly liuch. thi) tpp&nnt 
Klatjuii betniien p«n|iir«U<>a 4iicl ubMiriitioii ; thu tuiu-r prouata baiuiciiig, 
\tj lu tacr«aao or dlmlnulion, atiy clutnj^-!! ilic former iiu; tinderga tram ibp 
diirnront mndJtlon* of the nuno«ith«H> lu to moUloro or <lr]mesi. 
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do Dot occur in the hygrometricul state of the air, withoat eoi^ 
responding changes in its tom|ieralurL-, weight, and i>]Dr.trica) 
condition. Even the common fog, or mist, i» far from tjeiug 
ft siiiglt! t>r Bim|ilt' phf-'iiuuii-iiuu. In sunu? ioAtancc* it \» the 
cloud alriiadj- fomiod, and brought l>y ciirii-ina of uir ov other 
oaoMt tofi lower level; — in other instances, as in Ibo fo^ 
whicli oceaitioiiiilly intt^rveuti betneeti ibiindci^atonmi, the rft- 
sntt apparently of a chaiigo going on in tho electrical relations 
of Iho enrtli anil atmosphere at the spot, producing' ulturutions 
in the hygroinetrieal state of the latter. Scicnoo has not yet 
imMigiied tlieir proper plueo to those severiU uluuigefr, iksi regards 
ths rdAtiori of cauBo and effect, liut however this !»« deter- 
mined hereafter, the complex nature of their action on th« 
body KtiU remains, and will tuo^ retard any certain concliisioiu 
on the subject. 

Another iiource of ambiguity, in coiutidering the effects of 
different ilegi-eea of humidity of the air, ia the influence of loesl 
oircumetancoa of soil and surfiwe in modifying this ; cspeciany 
in that lower stratum of the atmosphere, with which man hiwi 
chief concern : — *Dd tlii» Tnodificntion regards not mcn-ly the 
qujinlily of water taken up by the air, or proeipitoted from it, 
according to the several conditions of the surface, and the 
action of external source* of temperature ; but also the various 
miasmata disengaged, or othcrwm< acted ui>on, by the aonie 
procefiscs. I have already adverted to tiiftse material causes 
of iliseii^c, in their more particular relation to heat. What- 
crer their nature {and wo have every thing ittill to team hereX 
it seems certain that the presence of moiature. either on the 
surface or near it, un<lor the form of vegetation, damp oir or 
soil, auil acted upon by a certain degros of teui[wratm-e, oon- 
li-ibutcfi much to their production, if not indee<I o«»i'ntial to 
it. And to these conditions, conjoined perhajte with the elec- 
trical mtaie nf the atmosphere, we may cliietly attribute tho 
greater unhcalthinoss of the rainy seasons in tropical climates, 
which the rnero quantity of rain falling ivill not equally ex- 
plaiu. 

Bat Jiirth<:r than this, tliore is some cause to presume that 
aqueous vapour in the atmosphere, whatever its mode of com* 
bination, is much oonoerned in giving activity and spread to 
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theee miasmata bb the cauw uf dUcaae. It U idio U>^«oulAte 
upou pbj'eical relatioo here (u-hotber lluit of solution, or of 
independent eluticity, according to Dalton'a theory of va- 
pours), while eo entirely ignorant of the chemical constitution 
of theau o^nte. We can oulyalfitiu that the oouditions which 
concur to their (jroduction, are lik«Iy to oid thoir dilTusion and 
action on other bodies: and though the proofs arc by no means 
aasurcd, )'tl there ia evidence that a foggy and humid stAto of 
utuiusplicru in that in which ooDtogious or cpidemio disvoteit 
ore most readily and cztvusively »preiL<l. Other coaaei, how- 
avoTf doubtless operate, and produee many apparent or real 
tixccptions to the fuot. 

Beuurriiig to the uioro direvt influence of^ oir, loadod with 
moisture, ou the body, we hare reason to expect it to be great- 
est cm the functions of reajiirution and of tlm skin ; and obser- 
vnUun, U8 tiir an it gotM, couBnns tliiit view. T1il> offecta In 
each oase are prubnbly owing ehii-fly to the altered amount of 
discharge from the exhfdnnt resHeLs of the organs concerned ; 
in port olso, tifpi-cialiy vvlicn tlio external temperature is low, 
to the jjTijater effect of nold. conjoined willi moisture, on the 
capillary Tessela and Gutitlt-iii uxtnnnities of nen-px of the 
sorrucc exposed. Thu difr;!rL-uoe to the ftieliiigs Iwtween a 
temperature of •(•>' Fahr., in dry or in damp air, is one which 
eauuot «iticape thu mo«t ordinary attentiim. It im a difTeroncn 
aqually niarke<l as lliat bctweun 6team, and air heated to 212°, 
in their resptietirii applicntion to tlio body. The membrane 
linuij^ the air ]MUJiu^'(eH is obviously most liable to thexe cffcctiii 
and to disorden depunding upuu th<?m ; oa thu expuriunce of 
patients Niiflering under a»thma and bronchitis, huwevvr vary- 
ing indetails. paiufiilly tfstiHps in its goiiernl results. 

For the rtn^oDW alrsady ^nen, we are rarely indeed entitled 
to speak of liiimidity alone as a morbid eausi.' ; but it undoubt- 
edly concurn with and nmders others more cflbctual. And in 
the caKH of vyry dump air reeeived Into tlio lungs, it in proba- 
ble that il may act L-xpreiiKly by retarding or iiupairiug the 
dinngos made in respiration; and especially those depending 
on exhalation, which fonn so important a part of this process. 
Mo<leru rvJM>arch, ia shewing the facility witli which tlicse 
changes take place (not merely by vaseulat- atruettire, but 
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through intonri-tiiiig mumhraiioK. aud in (Icpcitflciiut cm more 
general physical luws), exposos in the «uiiu rutio thoir liability 
to bo altered or impeded by caunes, which hefore acarcelj* came 
into our view. 

The nction of very dry aic on the body is croii less certainly 
known to lu. There is reason to believe that the efficcta of the 
Simoom wind (exaggerated, perhapa. in common narrative) are 
due in jMirt to this oauso ; — in conjiincfcioa with its Ningulnr 
heat, the quantity of minute sand it oonveya, und above ull, the 
doctrical oonditictn of the currentnir. There are un>re taiuiliar 
reaBtms, however, for presumiiig that the atmosplitre may oc- 
canoDBlly be tot» dry (liecondng so tither uHtur;ilIy or by arti- 
ficial means), for the healthy state of the functions of tlm skin 
aud ri-8pirarioii. Witliont referriui; ti> the ((ueetion, still un- 
decided, whutht-r absorption of atmospheric moisture through 
the surfaces of the body does occasioiiallv or habitually take 
place as a natiirHl prncnss, — and witliout affirming tlmt tliw ef- 
fect is derived from pubitoiiury evaporation unduly increased,— 
wo have various proofs that a state of air is oftun created by 
artificifd heat, insalutary to tlie body ; and that this oonLlitioii 
may be removed by means which restore to it a certain degree 
of humidity. Houses or apartments heated by stoves (parti- 
eulai'ly under the style of domestic architecture in Engtiuid), 
AM liable to suspicion on this score ; aud if the fact bo asceis 
tsined, which is not difficult with the better hygrometers now 
in use, it booomes expedient in every case to remedy it ; either 
by exposure of a. surface of water for the benefit of slow eva- 
poration, or by other uieans. What is merely an inconveni- 
ence for the hour or day, may pass into a serious injuiy to the 
health, when there is long-continued exposure to it.* 

3. Fnstare «/ the Atmaeph&re. — The influence of the atmo- 
sphere in producing morbid condiUuiis of body, through its 

* In II itiipcr (I'uil l»foro tin' Itoyal Soeiuiy in IG36, on Iho vcntilntion of 
the CunlOm-HuUktr of London, Dt Urc slnt^s the pi?(ruliiiritii.-s uf atinveplien 
in thu Long Itoom, wfumiHl ^villi bnl n\\, iind where 20U pi^-rMicis are alwoyv 
proettnl, lo be iw extrcmii ilrjiips.i ;M'iii climes ;u per ci-nt, ol' Daijiell''* hy» 
grompter},aiidnegftliv('lyd^rlric£tletntr>;--thf'g<3TieroleffiJtWprodiir«l!)oing 
Tcrlifr"' *''*'■ " swi*" or TnlBos* nn'l Icnaion atwul ilic licnd : n quieh ^at 
feebli: [lulsf ; wid dclicienl. ciwulatiou in the lowvr i^xtrpmitief. 
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ohangea of WMght, lb a curious (iu1>jt-ct of tnqolry in many point* 
of view. It U cliicfl}' and most fninilinrlv noted, in tlifiliirbunceB 
of the balance of nircnUtion Ihmiiplirnit the body ; and parti" 
cularly in tliat of th« ht-iul and lunes ; from nbiimis caiiscft as 
respects the economy of llu'w orfnm*. The functions of the 
lungs, indeed, htr subject in thin influence in several vrayx : eren 
the mtMihanioal part of thi' iiroceaa being in soup pflrt concern- 
ed ; 08 well as the balance betwei-ii the external aJr and that 
within the bmnchial cella ; and the relation of the whole to the 
quantity of blood in the pulmonarv' circulation. While the ac- 
tion of the heart must ne«euarily be HfTeeted bv ntl which thus 
tL'niU lo disturb the (!<(Uid niovem«ut« of the circulating fluid. 

Another consideration again regards the relative effeot of air 
of different density, in prodiicinj^ the proper ebnn[p^« on the 
blood. It is clwir that there exist;; a poiut of rarefaotion, at 
which this quantity of oxygen is ineiifficient for the |)urposea 
it has to fulfil. Or, givinjrthe statement it^ niostgeneml form, 
then* must be a particular sjiei-itiu gravity of air (concurring 
probably with the mediinn barometrical pressure), whieli is best 
lilted ftir th« itecoaeities of the function ; and nil de\'iation8 
teom which, in one degree or other, interfere with the completo- 
IMK of its perfonnauce. 

Theee otibcta, hQwever, under ordinary' eireiitnstnneea, and 
in healthv state nf body, are slight or inappreciable in amount ^ 
limitdl by the range of Ifarometric^al variation, and by the 
usual filownesa of the changeH taking place. They are RU|f- 
»wntC4l of course when the vanatioii is more rapid nnd of 
greater extent ; — still, however, depending on chanj^ps in the 
statu of rt'flpirntion ; and on in-egular distribution of blood, 
from the altered balance of prewmro between the external and 
internal part« of the body. The latter eauBt? might bu ex- 
pected to affect most the vascular sy:iteiu ; toeing its etnicture, 
functions, and the mechanical principle* whieh in pnrt deter- 
mine the motion.'* of HuidH, evHii in the vessels of the living 
body. The eomiuon observations with the nir-piiinp and cup- 
ping-glasses «hew tlio facility with whieh these vawular tex- 
tures, and the contained HnidH. yield to any such change of 
balance; and in the clTectB in the diving bell, on the head 
more eepeciolly, produced by an increase of only one-fifth, or 
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proof, Uittugli \v»* obvious, of tliu oame fact.* 

Dut tu \q^ )ieuuliur muvs than thusc, uotublc cffcobi may 
occur, wfai.-n tlie I'iiaiigt^s in the weight oi' the air iii-c fi^eqiieut, 
eu«lcl(>n, aiitl roiLsiik'niMc, pveii within tliv m'diiiurv mngc of nt- 
uiOKphcric vurlatiun. Ili-gardinir invrvlii' tlte aVL-ruge pressure 
upon the wholtr body, it is fo be supjiuwd that any very »>u(l{iL-n 
fluctuation, to the utnount i)tTh»p9 of oiw-thirticth, may pro- 
diioo teiDjionu'y chAiigot) in the buliiiicc oi' iiiruulutioii between 
extt^nuil aiitl tiilvnial parts, uf much uiumciii tu tlie latter. 
And tho.se ar« parlieiilai-ly to be looked for, when there w in- 
dividual liability to cei-tain ditieaseg, or close uppriKich to thtmi 
at the tini« ; a point requii-iuj; to be kept iu mind more than 
it usually Is. in (!!(titnating tlie iuflueuco of exciting camsoti, 
whatevw their nature. 

This observutiun, as I have ali'E-ady xtated, appears uspDciallr 
to apply to a^L'ctions of tht? brain, J havo made »ot« of tfto 
or three periodic, einct' I bogaii practice, during which Uiero 
has been a nioro than wonted frequoiicy ot' opopleotic or para- 
lytic seixui-en within niy innnediat*' knowledga ; so marked 
as to iuaki< it difticuU to attribute the fact to mere; casu- 
alty, notivitbi-tandinf,' the many cireuuiBtances which tond to 
invnlid:Lt« such rasults when not verified by lai'go tivoragon, 
Thy sann) fact, observed by others, lias fjL'nendly Imen attri- 
buted to cxteruul hi'Ht idcine. Dut allowing wluit haa alrcndy 
bocQ assigned to this caune, tUo iiarticular character of tho 
wckthijr III these times will seavct'ly support the iiiftTonco ; nor 
bos tlm result in <|uustiou been i>quully apparent even under 
highci' degrees of atmospberio tempera inrL-. WhiU', on the 
other hand, I have obxerii^d at tlioKO periods frequent and rapid 
ohun^(^)i in thu buronieter. ufteit with groat dopression of its 
\n\v\ ; aud luivo noticed ftt tho sanit' liuio tho very <»>niinon 
oceurreneo of lesser affections of the hood, — vogno and unousy 
senaationg, oppression, rertlgo, and what may bo tinned a feol- 



1835J, lot the U3(! uf nitificiiillj nirvdi'd or cdndeaaej air, in niiplicntiou t« 
tlie surface of iIib liotlj iix ii romi'ili.il iigenl, desprvo much atlentkm. 'I'hii 
43uei &re nmncroits, wIiwp chmi^H iu llio loeil diittribiiiioii af tin- blood, 
tliw rH<lil r mwkt would (>• of mticb ralu« in Ui« Iroalmmt of dii«Ho> 
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log of wnntoT prD|wr iMkluitw U> ili« fnuuc — ikll tnilicatiDgsomft 
cau»e prosvDt wliicti t«nd8 nioro or loss to (IJtfturli Uio eijualitj' 
of circulAtion through thi» or^an. 

In fact. i\iv ortlinary pIira^vM of ht-(iviii(r«M inn\ HghtneM of 
tiir '^howcvL't- iiiiuplaced or even inverlt-d tluur \\»j] [utito iho 
general coii8ciou8ni?BS of tbese chants in their fihglitur uiilit- 
etice on tim Imdy. It iiuiy bi- dithciilt to say through nhiit 
orgSQ t>r fuDvtioii this fueling w eliioHjr coiivejrt'd ; hut prububly 
it is a ooiiiponnd effect of the changt's in ciroulatHtu, iii wliicK 
ibe senwriiim, the Itingn, and thr inuticular Ajrstctn, all particU 
[>ato. Even the orgaiut uf dig<.-»ti(Hi kcuiu hi bo sffL-ctetl, di- 
rectly or iudirc-ctly, by the same causes. AV'itbout rufL'iTing 
to the doubtful in»tnnce of vomiting produced in highly rare- 
fifcd uir, I think I liavL* obsurvL-d fncjuent diNturbjuion both in 
the RU]i«atiuiiH utid t'uiiotioiis of the nliiiiutitury caiiul, undvraiiy 
rapidly dimiiiiftht'd weiglit of the Btmosjibere, or where Itii 
changes were more frennent than UFiiaU I lia»e reninrked in 
the preceding chupturim tho indicntionsof disturlMuiceto sleop 
from thtf Kime ciiuw. 

All iheso iiiferencoa, huwm-or, an- raiiderod micortain by the 
great difficulty of simplifying the conditions which iKjloiig to 
them, where the jihynioal caunos concerned are so unei-JUiiiigly 
blc^nded in their op^iration. It may bi>. for tn.stanco, that what 
ifi attributt'd tu L-iiangoa of WL*iglit of air, pL>ally bi-loiigs to elec- 
trical ohaugcii in tho atnioitphi^re, producing or attending the 
former. Another tnoro familiar oaiw of ambiguity, is that of the 
Beitsatioiia t^xperieucitd in ruaoliiii^ a high mountain-summit. 
Though often attributed to rarefaction of tlio air broatlied, 
I doubt not (on ray own obsenation as well as that of othors}, 
tlukt lliey aro chiefly owing to the expenditure of lii>dily power 
that has been iiieurred by musoular action, hurried breathing, 
and (juickenrd action of the heart. Thoite sensations in great 
part subside, whuu thu immediate causes of losiiitudB and did- 
order aro removed. Or, if we yet iitanl explanation of tliat 
singular »«>nBe of fatigHo in the hmbiii, which is alleged to occur 
when walking in elevated regions, even, without the toil of ae- 
eeot, wo may p(<rhapii tiiid it in a iiug<^>(itiun of Humboldt ; 
whose sagacity in ever awake to all natural phenomena, even 
each a« pass uuheodcd by others from thoir 8«cming familiarity. 
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Fin conjootiireti that tliU aoruation mny depend on the meoliii* 
aism of the joiiiU and fqt]i|X(i90 of the iKMitfti bciiij^ ttisturhed 
by the low atmospheric presiJiiire ; and the exporimenU of the 
two Wpb^ni, recently niudi^ at h!s Miggextion, havR aflorded a 
Hiiigular confinualioii of this idea.* 

The ob^onutions in ascent by balloons, now become so fa* 
miliar to us, ^hcw, evon untfxpoctedly in degree, the extent 
to which th<! body can undergo the most sudden changes of at- 
niORpheric weiglit. without any very obvious effect, where tho 
health ip uriimpiured, nnd no caxium of bodily fatigue are con- 
joined. In the note below, 1 have ntated some facts derived 
from tlie best autliurity we now possess on this cui'ious 8ubject,t 

* Pog|gitndoriritAnii&limfUrl837, Nn. 1. Thiwpoxperiiiiente, mndonpOB 
Ui« bip-joint nTtc-r (he two bonii liiul bi'cn ddtiu'Jmd hy cutting Uio cnpftului 
Btembriuio tlirou^b, ^hcv tb:it the pruNMiro of ibc air iril] still retain the 
hMd of the thi^b-lionc Urinly in the Mckct, from which it sinks down nbou 
llie air IB artiliciflliy roMftcd iiiiiiymriith; Uie joint thius Iwcoming a acrt of 
uir-pumy, iii wLlcli tlio lit-ail of tlio lljigli-bonc iicU ui^ a pietuii. [Wu pul>- 
liftlitd Ml iipcount of tlio alwvi'-iiientioned v«v curious espwimenU., by Pro« 
fM*orWil!ii-lm Weber, in vol. xiv, of [his JoiimiUFp. M4. Wl> wftaldniw 
trfcr our «udura to M.Bou««ingauIt's:u?i.<ountuf tbai>fl'ocUof thoBirof high 
cIuvuLioiin on lh» huinuii friuiie. putiliblied ia ibis Jotmiul, I'ot. xix. p. S&, — 
Edit.] 

t I have been recently fuTDureri with thoao nbs«rvaLioiii by Mr Green, 
wtiOHd buldnoas uud ahilily liS fin aisronnut have givon him sixc^ geuurul and 
wd]-iiivti[oiJ i'0]JUiuUun. Having new tiact'nd'ed in^ bidboBs with murt* tlmti 
JOO jiL>ra<in«, under evory possible TflTJatiou of heipht, rnpidity, anil sluLii nt 
iitmoKphcre iil the time, hie pindcnre oil th^ |Hiints in luoatlon in fm mni'ii 
complete tboii nnj utbvi ku jiuiteeBB. 

Mr Orpcu iufornis luo tluu liuliua found none of thcB0)ndiiric1n»UBcnsibl; 
■fineted, oLberwise tlian liy the ludileii fliHnge of [i»mperatarfi uml hy n noise 
In tho oars, PomparGi! Ity Hiinm to vmy dialnnt thuniJer; the Inttnr w-nsatitiu 
OMiuiriDg only during vnpid ftsconl or di-scent <if I L^e balloon, and, iv hen great' 
iMt in degro*. far less diatressing than that produced by dcsrent in » diving 
ImiII. He baa neverfoll bin own rewpinition hurrietl or oppress ed, extent 
whon exerltiif* Jiini»<ilf in thrcrwinp oot bnllnst, or otbiirmnnaeement of th« 
balloon, or ^vhen suddenly piLBeiug iulv a. ^'u^y culd alnioepliE'JT, Iii» pulan 
in ocfiisionHlly qnicktaieJ U^n ur fifiem beats, hul this aiily wlum dome sudi 
exitrtion lins been Hiit-lJunoLL He mentions to me fspcensly. thnl in no in- 
rtrtrcc linr^ Iii5 ronipanions esperieneed vertigo or sicktiest ; thii» riindering 
doubtful oniiof tticstatouicutBcurrviitun tLii>Bubji.'ct,uudidic\rin|^baw little 
the two gieat functions uf (-irttilntion iiud ri'^piriition nnt diKturbed, uudur 
cirrnmBtanreii where much I'ffecl ini;,'ht Iiitvo bi^en mi ttt-i pitted. • 

Tlioiigb the infomnee i» limited (o iv<r perBonn, yot it mny be >votlli M-bile 

to moDliun till! gTvut i'x.perIniDiil iniulo by Mr tircfu auA Mr Runh in Sep- 

tombet IU*JII, in uacending to the lirighl of 27,I3G feet, or 6( uilliis nbove the 

level of the sen : the greatoM elpviition nver r^nrhed by man, and v*ry exju-lly 

f.«nViap0ndin^»'it'itliL-hiKli(.'»li>«<'«ttftined8nmnaitorth«Hiiiiw]ByaniounttiinK 
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Theee obAernttionn ]eesen any surprise at the greiAt pover or 
ftccommodatiun by habit to a ooustanb hig;h dcgt«o of rarafiotl 
atmoepl)«re. The city of ftlexioo etande 7,460 (vet, above the 
level of thfi eeo ; and thero aro inlialiited poiiits in the Andi-K 
of Peru even 6,000 foot still biglier.* It uiuHt bn adiuittfl. 
however, that we have no sufBoieut knowludgv of thu disooai-n 
in thefte lix^ities, or of tbe average rate of mortality, to jus- 
tify iuforeaceH as to ofleots on thv body tlorivcd from this ein^u 
pbywoa] cause, wluin fonaiug tvliut muy bt: tonucd a constant 
condition of climate. 

On a guOL-ral view of the; circumstaticeH stated, tliere ia rea- 
aou to uonutudti that the influence of tlio diflureiit dugmvv of 
attnoBpherie presnurc in difltiirbing the bodily fuDotions anti 
general lientth. in rather ilcrive«l from the fretinency of fluc- 
tuatioDH, than fixiiii uny etatu lung continued, oithor nbovo or 
below the average standard ; — that, of the two conditionii, sud- 
denly incurrnd in any estrtnne degree, the human frame is bet- 
ter capablu of witlintanding a rurcScd than a condeneed ut- 
moBphere; — and that, in every case, tho previous health, and 
pronenesa to disorder in jtarticular organs, arc greatly concerned 
in determiniog the results on the body. 

4. EUe/rieiiff of the Atmosphere. — Little though its influence 
has jet been defined, I believe that the electrical state of the 
atmosphere u that of alt its cunditiona which has moHt im- 
portant and diffused cflects on lliu auimal economy ; more rapid 
and pervading than any other ; and, as one of the vital stimuli, 
more Intiniiiloly allied to the functions of thenorvons system. 

I It IB that, furtlier, which moat closely blends itaelf, either as 
cauoe or eflect, with all other meteorological chaiijTL-s ; produc- 
ing thereby many of the difficulties already noticed in estimat- 

I ing theii" relative atuomit of influence. When modem science 
has shewn us that every chemiual action is attt^nded by, if not 
idouticul with, electrical change ; — that tho proccsecs of vege- 

Tlw first ll.€Oll fMtwcn) paused tlimigh in nbout seven minstos. Vol, 
nader tke^e riMiiiirkatili; rircuiiisUinL'<.«. Mr Itusli siitTcrcd no inponTonJcnce 
tint from colli ; •tad Mr (iracn liuli; nth>'r t.ban from tlie toil <if <1i»f 1 1 Alleging 
iMllail mill )>]ia at diflVinnt inti^rx'Als, \^'hich hnnried tliu r^iipirMinn during 
the tim«. 

* Mr Pratlnndi in lft30,af«crUiiiiedtIio heiglitof blio toimofPotosi Lobe 
13,260 feei abori- the Pncilic- Uuinboldt ueniionB iaWtiblua^laibMUc Oev« 
OordillnWiU 4^gu«i oicvittioD. 
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tntwn, as wi-ll as tboee ornnimal lif*, involve iiiwNjnMrtg alt 
tion in its states; — ^that no t«*o bodies can be prwcnt to «icl 
other of different tonijiCTaturo, nor evun iopomtc parts of tho 
Mime body be diffvrcntlv heated, without evoluti^-n of this 
a^nt ; — that every a«t of evaporation or deposition of water 
on the flurface of the globe hna similar oSbct of change, even 
tho Bpriiy i>f ft waterfall seusiblj- altering the balance of elcctri- 
fily iiTOUiid it ;^we may well understand how wide ia the circle 
of thLW luutiinl c'hnngea, and hun- important in the eeonomy 
of nature, including in this tho cxiBtcucc and functions of or* 
ganic life itxolf. 

It is difficult to adrert to the effecfc* of atmospheric electri- 
oity on tho body, either ab n vital stimulus or cause of diitiusc, 
nithout notiehij; the question, vhether this ^eat natural agent 
is not itKvlf directly enj-nged in tho functions of tho nervous 
synteni I If this were eveninally determined to bo »o, the re- 
lation of tho iiotiuiis without, to thoHc of the eame agent with> 
ill, would boooiue of etill more oompk-x kind, and little amen-' 
able to our j)re#ent means of research. Rut, taliing'at present 
the simplest view of the influence of electrical stateB of air on 
the human fi-nmr, mtiny cirrnmstanocfi occur, well desrrTtng 
notice, though yet nanliug the certainty needful to give them 
a place in science. 

The natural history of the animal kingdom through its whole 
extent, faruislies numerous exan^jles (exclusively of those in 
which there exists an espcelal organization /or electrical pur- 
poees) of the singular susceptibility of diiftirent animal specieit 
to electricil chiinges iu the media which surround tlieni ; and 
many partii'ular casoi uf luatinct, hUhcTto unexplained, may 
doubtless bo traced to this source. In man the effects axe g;B- 
nerally los« marked, yet nevertheless certain. Without ad- 
verting to those singular cases iu which the balance of electri- 
city with external objects fte<?ms ;iltered by tha production of 
an excess of it within tho body, it is obvious that changes of 
atmospheric electricity have much influence both on the sensa- 
tions and voluntary powers,' producing results variously ana- 
logous to tiuim which attend certain morbid states of body 

* Of lh« various mrtaocm on itmaA of the cinioiu (act alhidcd to nlioTe, 
Ik« HiMI manifatbt» und bett iiUcet^d is that rvliit^t in the AaKiiPxn J«at- 
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moro familiar to u». A few may bo noticed iii illustratioa 
from amoog those most cti^Iy reco^istMl. 

An atmosphere, proved by otlicr plionomena to he highly 
cluirgcd with electricity, producoa in many iiersoiis HensatioM 
rtacmblirtg those of slight incipient fever; vaguo aJtoratioiw of 
chill and wurmtlt on tho akio, general languor of lh« frnme, 
debility and uchina of the limhs, opprcsiiion or other unoasiiies* 
about tliu licu(L Ju uihur uiataotc-s, the fwelinga creatod in 
tho tuuaoluts of the trunk and limba have more of rheumatic 
character ; the rewniblonr-o Ixntig nueh ne t<i justify a stupieioD 
that some of tlin muK-mlai' atfcetium, ofli-u ffo termed, aro ac- 
tuallj dcrivfd from thin aaxue. lu some iH.Tsons tlio Mi9ceT>ti- 
bility is (SO groat, that ei'en the approach of a thunder- cloud 
pnKliicea bodily fceiingn akin to thoso just dciterihed, together 
with a sense of fulnms and pricking uiKiut tlir oytrs, ami a ulight 
tingluig over the whole body, which T haw often noticed in 
such oasea 

The effects of electricity, artificially appliml, may be hruught 
into illustration Itere. Thr feolingii of numbness or achingthat 
nrinuin for some time in thL- muircles or juinta, after Uio elec- 
tric current has been passed tlirough Ifaem (whether derived 
from the machine, from voltaic, or electro-mjignetic combinar 
tionit), much resemble t1iut«e which occur in the caHy Ktage of 
fever, or under otlier morbid conditions uf the body ; while the 
aeoBiitions vn the skin which winio persona frtl in the vicinity 
of a powerful electrical machine in action, — or by buing «]e-ctri- 
fied on an insulated stool, with much conducting material 
aroiuid, — aro very nimilar to otbera of familiar ocnirrence, ob- 
Berved especially in certain states of the atmo«pliere, while 
electrical changes arc }?i>ing on. Am! in uiseR of this kind, 
there is also a eertsiin degnw of languor, or even diminished 
frecjuoDcy of tho pulw; vnryin<; in different individuals, but 
still miifonn enough to prove tho renlityand nature of the effect. 
One of the best tests of the actnul operation of atmospheric 

nal of Mediral Scintcc for January-, IQ:ift. A lady, wiLhont any fMlequatt.' 
causp, pMsed Kiiddcniy into n «t^l& in wltiuh sho throw out t'l^ilric Kparlcs 
%0 kbj vinAiirXur Arounil Ikt, Hoiiii-tiiiit^ to tiw (li«tiinci< i>f un iiiHi nnd u Ijalf, 
wttlil1i<:ordiiutr)'!>i>iueiLirai8altL-ncltngcli>(rlri(-nlncli<^n: tliie ^tutocciiilitiulnt; 
for MreTHl inonthB, and subaiding by £tnuluitl dintianUoa of iliu puwcr. 
OtlMT BiBgolu dotuls of this caaa ton f^'tvon, un authority vhicL t^^^juan \a 
bv ptoH, and witiiost aay tirviwim miucub oI Callacy. 



of Almoapktrrit 

■loctricity on tho body U; ns 1 think, th&t mixod scnsati'm 
heat and cold which mmt p4<rRnnR niuat rei^olleot nt BomB tiino 
to havo felt, — or rather, tho conBt-iouanoaa of seiisatioiiB wliich 
cannot clenriy be defined to bo cithor.* Concurrently with 
sudIi Htat« of atitiDdphere, which the thermometer does not in 
any wny iiitt'rpret to ua, there goiierully okcuts tnore or lees of 
the lassitude before describied ; the musclea are readily fatigued ; 
some dcgrei^ of headach is often felt : and other vague unea^i- 
ne«B of the bodily fp4»ling(i, varying mui^h in d!fTi<rent habits, 
and doul>tleari influtiiioed by the condition of healtli at tlie time. 
Thoiigli these effoets are in general more distinctly expe- 
riwjced previously to, or during, thuiider-stormii, yet are thpj' 
also sontetimes attested in other Btates of weather where no 
suchstonns oeeiu*. Certain winds, very common in oar own 
climate, will mistain, even for weeks togetlier. this peoulior 
charfljoter of atmosphere ; in degree sufficient to be marked by 
the resultn juet dGscribed, and having still more lingular and 
obTimi? infiuonce on other nniniala inferior to man, and on ve- 
getable life. ThflBo winds, whiph may be described, generally, 
na coming from all eastern points of the compas?, but more 
especially fi-om the quarter lying between north-east and south- 
east, deserve incj^uiry under all the aids which modern science 
can aHTord. Their various effects on the human body, and on 
[d] living organization, are in no wiee explained by the tempera- 
ture or weight of the air. Tho groat drj-ne«s of some easterly 
winda may give better roo.'son for certain of the phenomena, 
but will waroely explain the peculiar sense of muscular aching, 
uneasiness, and languor, they preducc in many habits ; the al- 
most instant perception of their effects by some, even without 
any exposure to the external air ; and as rapid oonflciousneea 
of change when they cease. Such sensations belong much more 
to what we know of elofttrieal ngency than to any other cause 
vre oan assign ; but they need observations more vxact than 



* It la cerutLn tUut llio iiensiitioii of itching dupendn'oa Novcnil diffeTcnt 
caiuefi ncting ou ili<> cxtriMnitj^s <>f the imiient n&rv«t ; und it *<ictiu pro- 
bable, from vncitiuti fnmiliar innUnct^, iLnt one cif lltiw iiiilic ^Uite of elec- 
tridty on Iho skin, iun>liiti(mli> Unit of tho air or piinic-uliir urticles of cloth- 
ing vilhont. If t)i(i iLKwrtion of Uunnt; be Lorrct^t, ttiat tliero te sn »]^iite 
Gkctritvil titato of tli« two «uif(u«t «{ lb<; akin, it migljL lead tu fuxtlior 
inference* on llie sutfjecu 
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luLV^ yet been made, and a. careful cinaparlson of tbeae with thu 
physical [iroperties of tlii' wiadis in i|ii«btiou, which futuro rc- 
seATrh may also better detemmie. 

Whatever the natural causes which render some of our east- 
erly windii tliUB pueuliar, thut from tht- swith-faiit may cortalnly 
be eon«dei-e<I to have direct connexion with the Sii-o««o, as it 
B sweeps with greater or less intensity over the southern half of 
Eiiropit, Thin v«ry singular atnioitphene cnn-ent, which, on it£ 
^ ntot-e (liataut border, ha« pi-ohablu rvlutiou tu the Simoom and 
^ Harumttan, the hot winds of African desert, — and passes over 
the KfediterranGim Sea under the nanieK of the T^evant wind 

I and Sirocco, — rwachtw Engljiud, on tho ouposite side,— it* pe- 
culiar qnnlities much mitigati>d, yet still shewing the same 
origin in its general direction, in its hygrometrionl conditiouH, 
and iu what I believe to be iu electrieal influen<»> on animal 
life. No sufficient explanation hat^ yet boeii ^veu of thet^e po- 
culiarities, nor are they porhopfi definite enough as facts to 
wan-ant much tbeor}* on the inibjeet. 1 cannot duubt^ however, 
from my own obacrvationu, tliat the electriwil state of theeo 
groat atmospheric etreams, whoncoAoover derived, i» that to 
whioli then- effects are mainly due. I have witnciwed in dif- 
fereot purt« of the Mediterranean suah Hingular and repeated 
proofs of this as to give oflmirauoe of the gtiueral fact, though 
there are yet wanting tho cxnct determinations required to fis 
its place ui the history of pbyBical pbeuomuua. 

Our knowledge of utmocjpheHc electrieity it;, in trutli, still 

H in its infancy. What was written on the subject l>y Mr Luke 

Howanl and otherti, at a comparatively early period in the 

I history of the science, is still an authority to which little has 
been added, in proportion to its progress in other parts. Tho 
causes of production, distributioti, and change ; — its relation 
to that eloctrieity which cu-oulates in uiagnetio currents, or 
Otherwiiie appertains to tlie earth, or may possibly exist in space 
beyond the atmosphere ; — it-t connexion with atwoaphcrio heat, 
1 moisture, or weight ; with the formation of clouds ; and tho 
-phenomena of wind, thunder-storms, and rain; — and, above 
^KnU, the relation of its positive and negative states — each one 
• of these conditions is still largely open to inquiry. The latter 
^_ espeoially, which has most assured and closest rchitioa Va i^J^V 

^1 vot- XXJX. so. tVIJ. — Jvtt 18i0< B 
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the rest, Is the great myelefy etiU hnn^ug over electrical 
sdenoei the Bolutian of nUicli would not merely determine 
thesD particular questione, but |>robably, in it* eonuoKion with 
the general doctrine of polarity, mlurge uUr wholo view of the 
attTAction niiJ combinations of muttvr, whether in atoms or 
maseee, throughout the univi-rno. 

What has bteii ihiia far eniti regards chiefly thu iiifluonco ol' 
oludrical fltat«s nf the ntmoRpliern on thu acnsutions und mtu- 
eillnr poiwni. Unless juBtifif^I in considering on such the oc- 
criMoiial eflcct* of lightning on the body. I know noexprwB ex- 
ample of disease which we can affirm to be prodncwl by tliis 
ogoncy. Some niilhor^, indpiTr], bnvr attnbiitpil to it rei'tain 
trpidcinics of singular cliarnctcr, and not vnt^ily rcferiible to auv 
known cause, llut in this optnien they have hardly defined, 
whether it is to \\f mnsidered as directly producing the dis- 
ease. or mca'ly a stato of Iiody prt'ilisjiowiag to receive it : leav- 
ing open 9Lill the third eoiitingeney o£ its simply evotviug from 
oUicr flourec!* the virus or material cause of iliscase. I have 
dWDwhore shewn thnt it is difficult, if not impoeriblo, to con- 
noot thirso erratic diiM)rd(;rs with any state of weather or known 
quality of tlio atmogphurc ; and the reasona derive*! Uttm their 
history, apply as distinctly to eleetrieity as to any other pro- 
perty of the plnnent which surrounds iw. We must, however, 
admit the po^mbility, both ns to tliene and otht>r dlani^prs, of 
the two latter eontiugeuciea jiist stated. Eleetrieity may be 
concerned in favouring the generation of malaria, whatever it« 
nature ; or it mav induce a state of bodv more liable to be of- 
fectetl by this, or by other eanses of diseaac in activity at thi* 
time. We have no pronfn on whteh ovi-n to approach towanlti 
asKuraneu, but presumption fmni sewrsd eoureeatbatlhiagreat 
agent eannot be wholly inert as respwta cither of the condi- 
tions in question. 

Tliough unable then to nflirni any ooe diivaao to be actually 
]>rodueed by electricity, j-et, considering the wibject in its whole 
extent, it ig impossible not to ww tho hkoHhood of its influc-ncc 
<m tlie l)ody in many ways hitherto umlistingnished, or not ta- 
derrtood. If n strokr> of lightning can in an instant destro}' 
museidar ii-rilability tlironghont the wrtctn,— prevent, in gwat 
part, or ahogethei-, the «oaguUtiou ^ tho Uood, — ami 
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putrefaptjon, — jE is tlfarly In be InrnrcH thnt Irwer depwo*! of 
the same action iniwt have dcfimti! rflfwits. bearing' propnrtioB 
to the intcDalty of the electrical chuuf^ or trarflferpiiccs tok- 
ing plaop. The conclnsionu, best warranted by the facta «fo 
possess^ would tlirect ur towardw thr bIoo<I am! ncrvoua syt^n 
generally, as tho i>arb< of niiiinal cconotny ino!>t liable to ho 
thu* affected. The iiifluence of atTJiowpheric electricity on the 
latter is shewn in th« vnrioaf effects, already oK'ntioned. on 
the seiisatioM and muscular power ; and the proof is greatly 
strengthened, though indirt-etly, by the niinierons experimentu 
which prove tlift influence npon these two functions, of electric 
action from different sonrcen, ap|)lti>d din^ctly to tjje iwrrM 
ihemselvcg.* The quautitv or tt^niiton of the &<n>nt. as affect- 
ing the body Ihrotigb thi! nir, may be h-i*. uitd itM application 
notso direct on thenenoti^ ^'Kteni. The low aremge intemity 
of nniinal electricity, as asci'rtiiined experiuieotally, mnrt aim 
betaVen into aoc-ount. Bui with nil the»e allowancei. it is im* 
posRible that the offipet Hhonld he wholly absent or different In 
kind ; and oirrinniitancen inny ofti-n yrp.'itly aiipinent xin degrw, 
disordering in tlie same ratio that bidnncr whteli is most con- 
ducive to the general well-being of life. 

The name reaswninE; npplir« e^jnally to its influence on tho 
blood; and though thU part of the subject i* eren irrore ob- 
svare, yet is there presinnpt ion that here the effects occur which 
are of gTeat<«t import in the hintnrj- of diaeane. A II that eho- 
mistry ha* recently done to deteiTnine the nature and relation 
of part« in the Wood {concurrently with tliat great result which 
Faraday has ostabliiihcd of the idontity of electrical and che- 
wiienl artion) jii«ttHe« the belief thfit every material change of 
balaruM' betwwm the elcctripity without, and that M-ithin iho 
body, must liave effect on the state of tho einmlnting fluid ; 
transient ami wholly inappreciahle, it may be, in th** great ma- 
jority of cases ; in others, possibly, of lunger duration and more 
extenuve in degree. The getieral relation of acid and alkali, 

* Tiir reiipiirrlM'H of lIntnbnMt, Hiiltcr, TVoroat ond Diimiu, DrWilaon 
ftiiUp, Berquenrl, Mxloliier [iliyigoic^tit*, might borvifi'm.'dtoiiilbiBpluLf ; 
— not ^qoftlly cmun in iwtulu, ner conduiaiag ihtii kuUimv to tlw Mwie OMi- 
«lttai«is, Inl ouDciuritig tv abuvr thi- iifinnrkablc oalim of Uiia agvucy mt n 
fttanlns oa (ke aerrom lad mttwnlai: syMemv, \t indetd \L\ta u^AXiisi^muc«- 
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m important iu the chumwtry of lifo as in that of inorganic 
matter ;— obriou*, not only in tLo l>loo*i iteelf, but in tlic ina- 
torittla and pivceraes by which it is formed, and in the secre- 
tions uud excrotiona derived from it, — tbiu relation is ono in 
which we have puuuliiu' mid constant evidence of olcetrical 
llgoncy. TJie coaj^ulable property of the blood, in whatever it 
ooiuute, 18 closely aifectpd by the »inic cause, cv«u when act- 
ing Uirough varioua intervening tiBsues. Though wc have no 
equal proof as to the glohtileit, yet their detinito form, ei&c, and 
othor peeuliaritie^ (neceaaary an it would seem to tho exidtence 
of eadi ^-cies), make it probable that they are liable to alter- 
ation from au ngeiit. tvliieh ewms more than any other to <Jo- 
tomiine all definite combinatloDB and changes in the material 
irorld. 

The tenor and extent of the argument here must be rightly 
underatood. We have no proof of the action of atnioBpherio 
electricity^ iu any of it^ oi-ilinary states upon the blood. Hut 
the eifeots of lightning, and tiit- tnHuence of the same principle, 
proved by experiment in other modes of appIieatioD to this 
fluid, wan'ant the behcf that such action may exist ; and, if 
itxiatiog, thnt it must be a frequent cause of <liBord(x throu^h-- 
out every part of the anima! economy. We cannot trace dis- 
eases with certainty to this source, but how rare are the iii- 
fltancea in which we can affirm their real causett! Tlic autuut 
void of knowledge justifies ouj- seeking them through all the 
new agencies which physical science may disclose ; and noike ia 
more likely to afford successful results than that now before us. 

Two classes of iaeU. neitlier of them yet sufficiently examined, 
are obviously very unportant to the iuquiry. The first inchtdes 
the indications which diseases theniMilves may give, iu their 
progress, of altenttion of ehjctrical state in the body. The se- 
eoiiil involves tlte more general questiou its to tlie develop- 
ment of electricity in the animal frame; it» natural variations 
from age, sex, temperament, and connexion ^vitlt particular 
bodily functions ; and its manner^of relation to the electricity 
of the air without. ^Vith the exception of some curious ob- 
serratione of Humboldt and Pfa^ on the electrical state of 
rheumatic patients, we hare nothing that approaches to cer- 
taiBty oo the fonner subject. On the latter we poatew more 
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rciiQltK, liut nil re(|iiiring revifHon niid o\toiiH)on \y^ Airtlier ex-i 
pc^riiuuQt We> stUI havu on averages suHicipnt to lahrw tlio ro 
lalive frecjnency of positive or uegatire stateft of the body ; — 
stJll lefts what dpti-rmine-H thisdifTorcnce.oi- th« uhojigefi taking 
plave in the 8ume person," Ami this involves (lirectly th« 
()ii«rtion lu to manner of relation with tin- eh-wtritrity of the 
atmfJttpLere; one nuido Iumi difficult, {M^rhnps, sinoo tho saga- 
fflly of Faratliiy has rt'ducml all the phonomrna of tndtirtion to 
fuiiclious of tbf ooii(l»etiiif( jjower; but still rwiuiriiig much 
enro nnd research for \\» complete w>liitioii ; and s regard, uut 
inyrvly to the chaagcs of «tate within the body, but to tho80 
also ov(!r ocourring in the ]>oHitivG or negative eonilitiottii 'of tho 
utmofrjJiiTo without: of which the (JoiiipaKdivo exceasof [waitivo 
eloctrieity during the day may he taken as a well moi'kcd «x- 
ainple. 

I have dwelt su far in detail on tbifi part uf the suhjeot of 
the ehapter, U8 being that on which our knowledgit is moct de- 
fieicat ; and from pprtuiuiton aim of itt future importance in 
solving many obiiuur(> (^uetttionn in pathology. I might furtlier* 
pload itH obvious ootinexiuu witli all the nHos, which may even* 
tusUy be ascortaioi'd of electricity' as a remedy in disease ; a 
lint where it mu»t. lie owned that mach eucce^iful research 
%% needed, to remove that impiitiition of failure which ha£ boon 
thv result of the partial and often abortive trials hitherto made. 
Throughout tho wholy of this clmptcr, I have been considor- 
iog the influence on the body of those atraoBplipric conditioiia 
which are commonly termed weather; exclusively of all ohonii- 

lMI cliangos in tlie air itnelf ; of th« admixtTin? of other gasea ; 

-or of the presence of iugredieuts of uniiuni or vo-jetable origiu, 
forming the miaitma. of disease. Even with tbow exclusions, 
and merely touching on tlm several pai-tii of the subject, it will 
bo men bow vast is its exti>nt, and how important its rolationis 
the history of disease. My princi|ial object has been to in- 
dioatc tho latter ; and to t^nggcst some of thu topics on which 
more e<>inplete knowledge Is to be desired. Here, us aJf-ady 
irked, the progreag of physical eoienco is ever lending fresh 



* Tha cximiiDi^nta <it' itiv fcieud rrafe^soi' Pfnif ol' Kiel, In con,! uac lion 
vitli AliranR, vm tnavt cotniilotQ thuu au}> othoni I know oa this suliect. 
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aids to that nf pntholn^; and the unexpeotednees of som« of 
tbe WBuIt« in the best uupiry of what may be looked for in fti- 
tore, from tho cnlargiug ecope of tho inquin-, iui<I llie tiew in- 
strunmnts mid moflns witli which it is puiBiiod. 



Upon thr Colottriuff Matter o/ Bed Unotc. By R. J. Shotti^- 
ivoRTH, Esq.* (>^'ith a Colonrwi Plate.) (^f^ 

On the 25th of August 1839, being at the Hofpict rf« 
Oriamtl, I learned tliat some patches of snow in the neigh- 
bourhood were beginoing to acqoji-e a nd. tint. The wcntlior 
for jfome days previous hud been very bad ; and quantities of 
snow bad actually fallen, which, at the same time, soon began 
to melt xmdt-r the influence of milder weather, and of ivarm 
rains. Tbe 2-lth wtiS a day of thinv uud mist ; the '2oi\x was 
clear, the temperature bein;; ajn^eable, and even hot in the 
SQQt the gcDtIc breeze irhieb prevailed being by no means cold. 
Accordingly, 1 hastened to visit the spot, accompanied by my 
friend I)r Schmidt, and by MM. Muehlenbeck, Schimpcr, 
Bruch, and Blind, distinguished Alsace naturalistf, who that 
day, to my agreeable surprise, arrived vX the Grimi^ol. 

It was in those places where the enow never cntii-ely melts 
th,-^! we found the jiatchcin in which the ved snow was begin- 
ning to appear. The patches ■vvvrc sompwliat inclined, with 
an exposure toM-ards tlie east and north-east. Their surfiwe 
was raova or less bestrewed v/Wh. small earthy particles, whidi 
gare them that dirty gn:y appearance which old snow alwaj*s 
presents at inferior heights, and in jiositiuiis which are over- 
looked by moro ole\ated ground. The surface was, moreover, 
fiirrowcd, and slightly holluwcd out, owing to the effects of 
the wind, nud the run of water produced by thu partial thaw 
on tlie surface, which was much pi-omoted by the great absorp- 
tion of heat by the ciixthy particlpa. liore and there spots 
ivorc remarked, of a ro^y hue, or of the colour of very pale 
blood, whose form and extent were iTidcterminate, but which 
were most ronspicuoufi in the furrfiws and lioHnw places. Old 
snow being id ways more or les-s coarsely granular in it« nature^ 

* i>ib/i<}iiti>9tio Uiu\-enelL« de Onvivc, ?w'o. GO. Fovnrr Ifi-fO. 
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w« otiverved tbat the ooloarin{< matter was contained m tht 
intervals between t\w pnrtii'k-s, and tliis gave to the surfaoOt 
irhen Ttewcd near, Kumcwliat of a. veined oppflarnnco. The 
coloured spotd descended beneath the surface of the suow to 
the depth of several inches, ufid often almost a foot ; sotne- 
time^i the enimn- wa» moift conspicuous on the SHl*fac«, but 
at other times it vtm most remarkable some inchee below 
it- n'herever rocks or itones had occadonod little vrcUs ill 
the snow, the ptri-pcndicular side^ of these wi-ll$ were alio 
coloured to the depth of many feet. On the whole, however, 
the colouring matter penetrated only to n very tritliDg extent 
into the substance of the snovr, wliieh liccamo luore and more 
compact iu proportion to its dletanou from the surface. 

A diirticient quantity of tlii; coloured enow having been col- 
lected and placed in vc»scU of cnnhenware, that it might 
mdt, I iiupaticatly waitud for the time when I mi^ht subject 
it to the exROiinatioa of tlie miero9copu. As the snow melted* 
tile colourinj^ matter gradually deposited upon the sides and 
bofctunt uf the vMSoU, under the foi*m of a deep red iHiwder ; 
a fact whitdi aluuc rendered the exuttence of a gelatinous niat- 
lor very iiuprobable. After two or three lioure, tJie snow be- 
ing partiidly melted. 1 iritr<Hlurc(l a purtJon uiider a micro* 
bcupu of the power of 300 diametLivt. Hxpectinp to see no(3uog 
more than inanimato plobuies of I'mloeafeun^ I Mas not a litUe 
aatonished to tind, that the vjlourln^ mutter was uomposed of 
oi^niHi'd huilit--^ of dilferent fonu^ and natures, frome of wbiclt 
were vegetables, but by much tiu: lai'^er |>roporCioH, endowed 
with swift iiiovemcnts, bcUni^cd to the uiiiiiiat kingdom. The 
colour of tlic greaU-r iKjuiboi- wofi a bright red, approaching 
sometimes to a blood colour, at other times to crioifon, or n 
ver^' deep Iwown and lUnio^st opaque red. Bcsidi'S the»c co- 
loured lKidi<>^ tlici'c vifiK other^ not K-d^ organized, Mhicb 
were uolomdess or gi-eyish, tte lai^cat of whith were cvtdentljr 
of an anitual nature, but whttse uuiabiT was gu suiall, (lutt ( 
suspected tlmt tJieir preseuce was uecidentid ; aud, moreover, 
there wa» au imuien&e number of vei'y minute spherical ob- 
dtes, and colowless, evidently of a vugetubic nature, which filled 
op all the ti|»accs unotxnipicd by the otlicrs. 

.\5 tlK iiifusuria were uudi more numerous than the aigu:, 
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I shall with tlieni bfgin my deacriptton of the oi^i;auized snB- 
Htances n-Licli I'ormcd the red fiuow. 

1//, The bodies by much the most striking, and wtiich, 
from their great number, and deep t-olour. mainly produced 
the red tint of the snow, were smaU inftt&orta of on oval form. 
n-bo»i coloui" was a very deep reddish-brown, and which were 
nearly opaijue. MeaHiired by the micraincter, ilietr greatest dia- 
meter was about ,V of ttiiutliiiiutru.ftnd their smallest about iJu- 
(Fig. 3. pi. 1.) They traversed the field of visiou with nsto- 
iiisbing rapidity, and in all dircctloae. Although the majority 
were perfectly oval, with rounded i-xtri-'mitie?, thvrc were some 
pear-diapeil — that is to say, having out of their ends rounded 
and obtuse, whilst the other gradually became more slender 
towards a point, where it wjus apparently obliquely truncated. 
The motion of the former wab liuriKonlally pi'ogri;asive, whibt 
the others often stepped in tlie middle of their coui-ee, and for 
an inxtiuit revolved rapidly on their pointed extremity without 
changing their places. In some of the infusoria of the oval 
form, I observed, near one of the extremities, or the eentre, 
two small oval spots, which were reddish and almost transpa- 
rent, and wliieli. after the exjimplu of M. HUrenberg» I regarded 
as stomachs. Ilesides this, 1 could discover no other »ign of 
orf^niKation ; and on returning home, where I had an oppor- 
tunity of (roiiBultJDg the great work on the Itifusoria, I have 
not hesitated to regard them as a yet undescribed njieeies of 
Ehrenberg's genua Astasia, for which I propose the speeiBc 
name uf Aetatia nivalis. (See Elirenb. Infus. p. 101, tab. 7. 

2(/, Therc^ were among these infnaoriu, though in very limited 
numbera, some bodies which were much larger than those abuvc 
described, in shape romid or oval, of a heautifiil tlood-red eo- 
lour, inclining to crimson, and whieh were, to a considerable 
extent, transparent, and surrounded with a mai"giu or colourless 
membrane. Their dimensions varied from ^^ to y'g of a milli- 
metre, (Fig. 4. pi. 1.) Altliuugli I have not been able to observe 
any movement, nor the slightest trace of interim! organiza- 
tion, I have no doubt that these are infiisory aiuniaU, and I re- 
gard them as constituting a new species of the faniily of Fdvo- 
eioHt, and of the genus G^geii of MM. Bory and Jiihi-enliei^ (Cf. 
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Kbrciib. I. c. p. 51, tab. ii. fig. 31), to which I shall {^^ve the 
iiaine of Oy^eg taiu/uiueug. I Htn iucUutfd tu lliink that Gre- 
vUle bad these aamv infusoria iiniler his inspection, ]ias8ibly 
the ickntieal ^ecios, and that be has figiireii ihem in his Stiot 
Cryi>t. Flora, vol. i\. pi. 231, 6g. 8, aiiJ jiartly figures 5 and 
t(. If, moreover, I rightlv uaderstaiid [he passage in which 
M. De Caiidolle dt-scribes the red snow nbich was sent to him 
hy M. Barras from Saint Rei-nard, it would uppoar that this 
eelobrati'd naturalitit has aUo otuervL-d thct^e nnimaU ; aud the 
saaw. form evidently appcuu-s in the coloured drawing nlueb 
Dr Sc'Inniiit took at Grimsiel iii the year 1827. 

3(/, 1 alsofimiid under ttifiimTuscopv, a small nuiobor uf other 
Htill more minute bodies, which were p«rrectly iipherical, and 
ufabeautifid blood-renl notour, though somcwlmt transpgirent. 
Viewed in certain ptKittioiis, they exhibited at one of their edgeg 
a «inall cleflt or very narrow opuniug. Their diameter was 
ahout,Jn of a millimetre. ThcirmovementwaKprogr«s8iTC,Uid 
in oircles^ and tbey turned upon their axet; at the same time. 
(Secfig.J.pl. I.) I eaimut dei^ide lowhieli of Ehrenberg'g genera 
of infiisoria I oitgbt to ascribe this animal. According to the de- 
scri[>tionn of many authors, wlio assign vt-ry different dJmen- 
Moustothe globiilisof the Praloeocrim nifniin. and on compar- 
ing it ^vith the drawing of Dr Schmidt already alluded to, 1 have 
no hesitation in flffimitng that this organized suUtaiice has 
been regarded a.s the diminutive globule of the Protoroeeui. 

4t/i, Among the other infiii^oria, I have observed, though vcfv 
seldom, some bodice perfeetly spherical, of a very deep crimson 
colour, slightly transiMiront at their edges, and surrounded with 
a membrane, whii-h was without colour. At ono determinate 
point, towards the edge, the colouring mass exhibited an open- 
ing, whicii was tnuii^parent, an<l nlmost eolourk-^^, in the shape 
of a half moon, and which communicated with the membra- 
neous border. (See tig. 6. pi, 1.} J h^ve not been able to de- 
tect any motion in tincsc bodies, and I do not know to what 
genus I ihonld refer them, although, like the previous ones, 
they probably belong to the volroeiaa group. 

Besides those infusoria which contiibutcil the colouring tint 
to the red snow, then^ were some others which were dastitute 
of colour, or greyish. As 1 have observed these verj u*ccl^, 
it is pQssihie they were accidental in the Bvecwftew. 'VWca^ 
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of these wae, (5rt) an iufusorJa of ou oral form, colourie« 
trmn^wtrtnt, <*nc!osin(j, near one of the extrt'tnities. a ffrcyish 
gmmlAT tnosB. TU f»rcatest diameter was about i of a toUti- 
metre, its smallest about j'^. (Sec fig. 7. pL 1.) Bffi, Some 
other £iiiullcr bo<li€.s were sphei-icat, or slightly oval, without 
colour, ti'anspartut at tbvir edge, likewiijc coutAiniug au indio- 
ttnctly p;raiiiilar, greyish moaa, and ]iossC3»iiig a diiuiietur of 
about lis of a niillimetrc. (Sec fi;^. 8. p). I.) Tliisform bus 
a striking resemblance to the Pandorina Ayalina of ICUrenWrg 
(1. c. p. D4. tub. it. fi^. 34.). 7fh, Finally, I bHvv obBLTvod a 
single uidividunl. colourless niid tmnspBrent, uppareiitlv com- 
posed of twu iiphcrteal globules, united together witliuut any 
trace of contents, or uny m^inixation wliatovcr. The dia- 
meter of one of tliese gJobiik-.* might be iilwut j^o of a milli- 
metre, or Bomewhat more. (Stse fig. V. pi. 1.) It is powitle 
that this form should be referred to tiie Monaa giincrfui of 
EhrenbeTg(l. c. p. 13, tab. i. fig. 14.). In ihem lliree colour- 
less infusoria, I emmot. nflinn flint I could discover luiy motion. 

After hrtvingthus drafribed, as aceiirattly aa 1 can, the or- 
ganie foims whieh 1 believe belong to the aiiimal kingdom, 1 
noir proceed t-o iloscrihe the tnte alga? of the red snow, and ano- 
ther devoid of colour, ■wliich is to be found in many other situ- 
ations, and whicb, in my appi-ehciistou, bus given rise to nnm»- 
rous CTTors in the description of tlie Prnfficticrits tn'rtitis. 

RM, I have observed in small ntimbcf; but without fail, 
upon an opportunities, some spiierical gtobnii-s of a brilliant 
blood-red colour, evidently full of a granular must, and eonse- 
Unenlly posspfising an iiupei-fect degree of transpart'ney. They 
had all neaily the same dimensions, tbtir diameter being from 
T%v to j'a of a millimetre. (See fig. 2. «. pi. I.) I have never 
detected in ihcm either a gelatinous matrix, or a iiieinbranoas 
border, or any movement whatever'. Wlien bruised, they allow 
tbeir colouring matter, to escape und<*r the form of infinitely 
gnutlt graimles, whieb are very numerous, and the membrane 
remaius toru and coloTirless. The same effect w;is produeodbv 
the ovaponition ofallthewater whii'li was under tlie microscope. 
(Fig. 2. b. pi. 1.) This was the i'ralococcua nivaiis «f Agardti, 
who did not perceive the coutained granules, on account of bU 
not cnijdoying a sutficiently powcrfid microscope. 
9/A, In rde midBt, and iiTQundaWlbvVTOvVw'i'AlTttadyalluded 
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Uy, whether animal or vc^t4tble, tbero was «n incAlculabto mal- 
titode of very ffmall spherical globnles, which were colourlew, 
<letacbcd, or unitvd in grotips, mithotit aDr trace (^moUon, or 
any i.'ontente wfajitwcver. Tbt-ir <li»aiutcr is not more tit»a tbt; 
t Jb of umilUmctrc. (Seetig. IO.pl. l.'i On t»o]atiDf*oncof tbv 
Iftrger bodies fi-ont the rest, a considerable (juiuitity uf tbesu 
mmato globulv« collecti-d round it, and oiXen ii»»utn«d a fila^ 
mentons, articiilntcd. orcellulnr app«'aranw. ,Set> ti(,'.:i.f . pi. l.) 
I in proportion iis tlie wottr, (.-oukiia<.-d bclweto \h*- two |ilut«6 
KoT glass, evaporated, the same effect continued to be produced ; 
^■Uia primitive structure bvcomini; indi^ttn(^iii«hubl(; : if nfjain 
^aoasteiied, these bodies reaasutned their appeamnce very Iro- 
parGootly. Thie was the PrvtvcQtxua Neimlo*MM of Kulzing. 
(I.tnmia l)t3.% ji. 3t;5, ta.(>. S. %. 21.) [ hare no doubt Wini 
it u to thib oi''^niMu we ehoiUd refer the miniite coloiirleHs ^tt- 
bnlcs observed by llauer, and others nhich tloat upon the sur- 
face of the water. No more du I doubt tliat, in nwny csaea, it 
is-theM small glubuk-s, become uliei'tire by the eRVet of dnin^' 
aad decomposition, ami inixe<l with the roUnirle^s remains of 
the globules of tlie Pro/oroccua nimiit, which have led many 
naturalists to Iwlieve in the necesftary pre-exi^tenoe of a ma* 
_^ trix or gelattiimifj Kuliatratmn- 

y 1 ought to n-mark that it Mras nbuut 4 p u.. and in oluudy 
witather, that I ni»dc the preceding' oluKTHalion^, and that. 
coming darknrss obliged me to delay taking draniuirs till the 
morning, l-lvcn nt 11 p.m., the soow contained in tlie veitselii 
was not qoite melted. At an early tioiir, however, next morn- 
ing, it was so; and the cnUHinnjj matter wa» deposited on 
the botl«m iif the x'esM-U : juid 1 iKTwived by the microiicope, 
thai all life had terminated in the diS'erent objectK : and the 
l^olMtesof tlie PrrifopwrPM^ could not bedisliiipiishpd frmu the 
^ tttAworia of the fiftli fij^ire of the plate, escejit bj- their colonr, 
B wlm4i wa« brijjtitw. by their preat iranapareDcy. and thw 
Miutoula beinp evidently ^-anulaT, The tij^tires, therefore, 
were made fnrni individiialij who had iK^en for »ome time dead. 

I In the hiipe tliat thu weatJier would improve, and that the 
red snow would continue to grow, I deUyed nert day goiufj; 
■gainiii(}\iestof it : but. in the pvpiiintj, the weather was worse, 
and next day fresh •.now tleaeended in great HMkeM. 
Htrinp ptvpsnd for my berhartatn, iipvn in\L'». n tvusnWx 
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of specitntMiii of tht- culuuring mattvr, tbe remainder wait put 
into u eoucave tvatch-glass, anil there allowed to dr)'. Pro- 
tected Jigainst the action of liglit hy being wrapped in white 
post pai>er. the colour did not change ; and ivhen mmsture was 
added, thi- ^lohules of the Prolococeun nicaiii and the A»tam 
ttfra/i> miglit still he distinctly recognised. I found also the 
globules of the Profococcug tiebu/osu» aodcr tJie form of fila- 
inviituuti debris : but all the other organized bodies coidd not 
be distinffiiished, at least with any certainty. Tlie specinnMu 
upon tile mien exhibit a somewhat siiijrular pheuometion ; for, 
havinff occasion suluequently to examioo them, I found that 
two kinds of papt'r having been employed in corering them, 
the one yellon'ish, :iud the utiier bluish, the red snow had lu^t 
nothing of its colour in those in the former kind of paper : 
whilst, in tile others, all that rotiiaiiied were cotourleis or 
;fi-eenish globules ; a result pi-obably owing to the chwaieal 
compoBition of the dilferent kinds of papers. 

The exi-stence of this remarkable fact, which 1 believe 
not hithertij ever been susjjocttid. viz.. that, in tlie rod suow, 
there exists an intiuite number of microscopic beings, which 
areevidently animals, andata temperature rarely elevated more 
than a few degre«s above tlic frecxing point, luid often probably 
far below it, shews how much yet remains to he diacovored in 
this new world, the limits of which will be extended in pro- 
]H>rtioa as our microscopes becume more perfect. Unfortu- 
nately the great work of Hhreiiberg, indispensable for all who 
would prosecute the study of these organiaiis, is, from its form 
and cost, inacceasible to many naturalists, — a circumstaucw 
which ivill much retard the progress of tlus branch of science. 

The coexistence of tliesc iitfitsoria along with tl^e Protococ-' 
cua niraHe, the content-s of wliich njipeur to supply them wltll 
noiiriahment, will, I trust, destroy, if it really exist, the opinion 
of those who Btill maintain the theory of the transformation 
of vegetable into ajiinial organisms: a theory which, in my 
upinion, is based upon false cippearanceif, and which ought never 
to have been broached, being wholly oppgscrl to every thing 
like true philosophy. 

The extreme sensibility of theso infugona to the action ol 
heut. by which tbey arc ricstroyed at a temperalurc a few de- 
fflv^s above tJmt of the surface of the snow, and iicrhap« aba 



oflfed Saoir. 

ira incapacity nf stip[>ortiiig all disiilacement and jolting, ai'e 

probably the cauMC!! wliy tbcir presence, as in part u cnusi* of' 

, red snuw, has luthcTto reuiiuDed unkiioivn. On tlit- oUicr 

Wuind, I do not mean to maintain, that the infugoria above 

described ar« always to be found bearing so large u portion nf 

^tbe colouring mattvr of tli»: red »no«r (in ray observations 
the f^obule* of the Proioeoeeus mvaitg were to the infusoria 

in about, the pnn>ortion of 5 or 10 to 1000) ; on the contrary. 
_ it appears to mc prolublc. that the nuralier of the gkiboli-s of 
B the Proloeoccua often surpass** thatof thf infusopia : for. in an 
' analogous production, vis. tlie ITmnatococciit Xottii, Ag. (dis- 

ooTered in the year 1838, by I)r Smith, in the water of the 

turf ditelies/<JMM fie la toiirfiiire. of GuniUngen, near Berne), 
■ with whioh a species of the Atlatia was found intermixed, 

and also tlie Pratoeo^cua ue.hHkisut, the relative qnantities of 

»the two production:* pre.>iented con^viderable diiFerences ; «on».>- 
tiines the Astasia was found there almost to the oxoltuiou of 
the 7J<etfuUocrofit», and sometimes the granules of this latter 

I predominated comuderably. 
In comparing my obseri'utions with those of others, it ap- . 
pears evident that Bauer especially, and linger, hare described 
an a gelatinous matrix the coloiirlesj; remains of the Proloroc- 
eug mralir and nebulotuji ; for, aa far am our Alps at least are 
concerned, the general di^iti'ibutiuu of tlie colouring matter in 
the substance of the snow, to considerable depths, and its gra- 
dual depoi^ition upon the sides and bottom of the vessels in 
proportion as the fiuow melts, demonstrate that it van liave no 
substratmu whatever in the fregb state. 

As to the rf]>roductioii of Hakes of this mine gelatinous and 
fitamentoas matrix, and the tresh development of new uulom*- 
leas organised bodies, observed by Bauer, I doubt not that the 
organisms were on these occasions altogether new, and cjnite 
indejtendeiit of tlie red snow. F<jr all observerii, Iiowevei* 
little they may have been engaged with the study of microti- 
sco]ric organisms, whether vegetable or animal, must know 
irith what wonderful celerity the species of HtfsrvcTocin, I'rv- 
toececua, izc on the one side, and the Chenas. and other infu- 
soria, on the other, develope themselves ; so much so, that I 
brieve the Protocoeeu." nebuloitun might readily devclo^o il- 
9elf Auruig Hie short tima tlk» snow reuMiittcA 'mv Vfea -sqbh^ 
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H'horc it wa£ ni«lteil, without havln); previowily (,>o*«xist6<l 
viitli the other nrgajiiscd bodies of the r«d enow. 

Allhauf^h tlie celebrated AIj;»«l(ig«c Agardh has stated that 
the Lfpraria kermfsina of Wraoj^l is the sxrav production 
with his Fralotoerus mvalini. yet this iilcntity I considpr to be 
still ilnntitfiil. It is |iossib!n ; Imt I conJ'ws I am inelined to 
believe, that we shall succeed ici itemonstnLting tliat the pro- 
duction found hitherto only upon &toi)(«, and tbo decnmposod 
remiiinii uf otlier plants, is n quite diKtinet orgnnism. After 
what 1 hare already said, I need not dwell upon the nnimalily 
of the globules observed by VVrangel, and upon ttie snpposed 
tmnsilion of vegetable globules into infusoria, and vi<v vcrta. 

The Scottish plant figui'ed by Or GreviUe fwbich had pre- 
viously been noted by Agardh an belonging to a dtstinet genus), 
and prnhnbly eren thf plant dLscoTpred u[wn the stones and 
monies uf the polar rei'ioiie, and deaerib«d by Honker, under 
the name of Pahmlla luralis, appear to mo not only diattnet 
i^ocie^ but, if the existenee of the gelatinous i^ubstmtitm ob- 
i;cr\'cd hy liuoker in the pithu* jilant, and ho diittinctlv figured 
by Greville, lioth in it atul the other. 1m> rei-ified. then thetC' 
plants (notmtbstanding Mr Harrcy's remarks), CAnoot be con- 
founded with the PreiMMeut jwra/iV, any more than thoy can 
eT«n enter into tbe gemjH Iftm/ia/oroeeux. Tlio phtnt observed 
upon the stones, Are. near Praffue, and fijrurcd by Corda, bad 
been before noted by Kutzing- ;in the Linnca 1833, p. 372). 
OS his Miff^iPi/rtia san^uiHca {^iieFmtilaeofeu» intngwin^Hs, Ag. 
Ic. Alg. Kur. No. et Feb. 24.), and apparently correctly. 

I'pon the whole, then, it appears necessary to distinguish 
the different Alga* which have been confounded under the 
name of Protueoccus niraliii ; and as, according to my obser- 
vations, the diagnoses of the genera appear to me no loagn- 
satisfactory, I sliall now endeavour to propose others, begin- 
ning with the most simple orgnnitation. 

J'rotococcMt, Vgardh, Syst. Alg. p. xvii. Globuli liberi 
sporulis repleti. Protococctt* niralit, Ag. 1. c. p. 13. Icon. 
Alg. Eur. No. et lab. 21. Pr. nivah'a, tabula n^ostra, f. 2. 
Urcd« nivalit, Uauer, I. c. Nees ab Hsenb. in Brown's Venn. 
Schrift. i. p. 57**. ciun icone excl. f. 9. 

Tlic character of this genus will exclade, so far as we ac- 
taoSy Jk/ioir. a great portion oC Wxv otivn ti^etM&'vUi^ arc 






ofnally introduced into il, as tlie ProloeoccHs nrhtUasut, Kutx. 
I. c. and fifT. 10 of our plate : but 1 have no doubt that more 
powerful iiiuKuiAerB wUt unable lui tu puri«ive Internal sporulcft. 

fftrmatornccHf, Agardh, Ic. Alg. Eur. No. et tub. 32 et 34, 
Globuli liberi sporiilia xporulis rcpleta includontt^. Iftrme- 
loeocriu san^uintMUt Ajf, 1. v. No. et tab. 24. Mtctocyrtit 
sanffuinea, Kutx. in l,.uiD. 1833. y. 372. Protocvcens Mi'taUs, 
C.'orda in Stnim D. I'l. et Ktitz, 

Tbe ScutLuh jiluiit fibred and described by (Jnrvilbf, ir 
ako placed in this genus by .\gardh, under the naiuo of I/ir- 
matococirtt' (ireriUu. im nccoiint of the large grnnides which 
it contniiis. TbcM,' granule:*, jiidgiiig from the Iltrmalarocrus 
Hoftii ali'uudy meottuiied, which 1 havL* exainiued in tbe fresli 
state, should be sporidia, that is to say, not rporntfn, but theccp, 
iu nbieb the true ^ondcs iiro cunuined, a.s in the f^enus 
Hti'inafwoiXMii. sucii as I Imvi- dt.-fiuc'd it. But the prosenoi- 
of a gelntinmis siikstratutn, as to tlte accuracy of which fui 
Tirtue of till' confidence I plare in the o1t«pn'»tions of my 
iv'wwX Dr (Ji-eville) I aui uiolined not to enleitain a doubt, 
must uaturally exoludo it from thit; k^iiuk, and place it in n 
higher one of the svnteui. Approximating closely to the Pat- 
mfUtt, it will be distinguixhcd from this geniut principally be- 
muse tbe globules are extt^mal. and not ineloseil in the g^a- 
tine. For Ibis fpenuK, tlieu, I shall propose the name of — 

Gloioeoecun, Shuttt. Gkiliuli massif [;eU)tinoML> nllixi, ses- 
BileB, spM'idiR Kporulu rt'pb'ta ineludcntt-5. ii/oioeocrut GW- 
TitUif Shuttl. Fr»foe»eea* m'tvfis^ Grev. Scot. Crypt, fior. No, 
ettnb, 231, oxci. svii. HtftttaloeoceuaOrerUUi, Ag. Icon. Alg. 
Kur. iNuL et tab. 23. Microejirlig Greviliii, kute. linn. 1833, 
p. 372. 

I do not know if tlie Stb figure of Buiier's plate lielongs to 
this last description, but it i)^ the nion- prolmblc, in that Har- 
vey regards the plntit of tbe polar regions as idonticftl with 
the Scottish, and I am inclined to belitre that the Palmtila 
nirftN9 of Hooker (1. c.) ia probably to be referred to this 
group. 

• Before conclwling, 1 mnst remind my readers that nothing 
is BO nncertiiin as obitervutioiu: made on luicroscopic orgasisms 
which have been dried for the herbArium, or ^rfaicb axe deeid. 

hoppf titervfyrVj nt *omc future pvicitid, to be »VAb to WR&- 
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municato a more detailed account of the organteation of ihv-- 

infusoria of red snow, upon my obtaininff an opportunity of 
examininj; thix remiu-kable production under more favourabla 
circumstances. 



EXPLANATIOX OP THE PLATE. 



Ftg-l- Apprlionof tWcoIouiin^iniit- 
ter of tha rod mow. 
Fi^ 2. a, GlobulM of the PivUfoceut 
nivalit Aff. 
b,A globula wheDCs the sgo- 

rules are cBCiLpiug. 
c, A Blobule Kiitmuiiiltiil with 
globules of the PryiUioi«r'» 
nfbuloinx at Kutx. 



Fig. 3, Artttsia nivalis, ShattL 
Vig. 4. Oyg«s sAngnineus, Shuttl. 
Fifi. 5. 1 Othwcoloiir*wi infoaoria tif 
Fig. (t.f red snow. 
Fig. 

Fig. . 

Fin. 1). Btnnai gliweao. Ghreob. 1 
Fig. IW, rror«coctiis atbulosiie, 
Kuisi. 



■ OUicr ■uK.-ulaured do. 



It la W be observed tliat all theec fli^urcs were exikaiiuod through a micfa- 
aeopo whidi mngnifivd 300 diiunciiira. 



2itport on a Memoh entitled " Oiserrations oa die Marint, Land, 
and River MoUmca of the Secftellef and Amirantet htand*. 
By M. Dufo." By M, Blaikville. 

Tlie knowledge of anunuls does not consist merely in &a ac- 
qua.in(Antie with their extenud ami internal orguutzation, their 
sjiecififl distinction, and their pngition in the natui'al series. 
The consiilerntion of these may ho said to be rttserred for pro- 
fessed zoologists, hecauHu, in oi-der tu do it aright, preUmiuarj' 
atndy is roquibito, tliu iufipoction (\\' callections, boolc:^ of de- 
scription, and GspecinUy ol' iconngraphy. But thi^ knowledge 
of the niannevB and liahitu of iuiicuak is equally retj^uirud, things 
wJiiirh, although often the evident dediietion fi'oni pecidinritics 
of organization, are not always eoitainly ascertained from that 
source. Th<> stuily therefore, of living; nniniale in their natural 
hiiimta, their ri?l;itionn with the Hoil, ^vitll tho mediiuu in vbidt 
tliey live, with the othor or;i^niz{id bodie,'* on which they suU- 
eiat, or to which they aflbrd nourislmit^tit, atid th<>ir mode of 
propagation, is of ho mueh importaneo, that, in the conmiou 
0|>inioii Hiul IfLU^unfre, it rioeuis to form the whole science. 

It is to this iniiKirtnnt part of our kiiowledjije of the moltuii- 

oons onimaLe, or to their natural history, that the labours of 

M. Diif^i ai-e calculated to ud<l a considorable number of new 

facts, which will be doubly augmentcil ii» value when we ro- 

Aect that, in ordee to acqturo t\vcm, it '«w ^^xK^anx-^ to haro 
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lie energy to reside lur mauj- years in pUcee purpodolj w- 
Ivctud on accuunt uf Uiu great abundanco of tnoUuecoua nnimal* 
wliiob tliey uffurd ; ami the yhwe most favuurublv for the 
multiplication of these aninuUs. be- it rctutu'kcd. art: comnionly 
owist rptnotf from humnn habitat ions, espt-fially from the ha- 
bitatioiut of civiUKuJ utiu) : tuui this cii-ciuiistaiic» ruuderH f^rcat 
devotiou to the subjc-ot, and also cotisiderabit- espeiuei requi- 
ate, in order to obtain tlie opportunities most favouiuUk to 
oboiTTsliun. 

With Uiia object m view, M. I)ufo, iiiducfd by his love for 
concholi;g)' more than any thing else, and with no other tuts- 
aiou than the desire to l)c usefnl, took up his resideuue luiiong 
the Sechellea uud Ainu'onti^ji Islunib, which present a great 
number of creeka and rocks, Handy flut« aiid tdio&U, nhicli 
are but rarely x-isited hy navigators. Takiug along with i»im 
ii few negroes ami vuitiible proviHionn, he coidd hnrc deliver 
himself lip, without IVar of intomiptiun, to long and repeated 
observations on many jw^ints iu the oatunj kistorjr of tho con- 
chy]iferou<) nioUu.'ica, ami among others the operciUtm, and 
the different moditicatioiu through whidi sbolLi pass from 
youth to their decline. 

The first poiut, so long neglected, co such a degree, indeed, 
that the study uf it luay be 8aid to have commenced in our 
days, aad, in the worlt* of one of the present reporters, has ac- 
quired great imjvortance since it ha* been deiuonstruited that 
it may be employed not only for the dintinctiou of species of 
wliJcU wf posaww only tho shell, but for confirming truly na- 
tural generic groups. M. Dufu has e8tal^i8he<l, in regard to 
a great number of species of the genera. Fusus, Turbinullu, 
Murex, Purpura, Buccimim, Sio. that this view of tho matter is 
correct. Thus, he has shewn by the oiierciiluiu of tlie so-called 
BucciHum untioium, that it is a species of the genu? Turlinflla, 
and by tliat of Cerithium paluitre. wluch difT-.Ts, by the compoei- 
tion of the imbricated oiicubr elempnta, from that of the true 
Cerithiumo, that it does notbelong to tills genus. In like iimnner, 
fau has. confirmed the genu* PotamldeM, established by M. Alex- 
ander Brongniart, for the fossil shells regarded before hia time 
at CerithiiiiTis, and whit^hthe duvlatile natuiv of the locality in 
iriiicli they .ire found. a» >vell ua Dome iiecidiarities in the form 

¥01- ixii, xo. irrr.-*xtri.r 1840- » 
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of the opmiDg, had onusM to l>e fifpai-aU'J from tlio Cerltbiunas. 
wtiioh are marine. In truth, C. pattutre, us Uie iiome indicatM, 
inhnbits the fresh vralen; of mftr«bc8. 

Snencc will Itkewiuft bn in<l<>btod to M. Diifn for n positive 
krowleeigo f>f the fact^ that thp oprTonhim i« wanting in tho 
genua Tflreiri/sm (rartfre), which formerly rcitedon euppwition 

The ippond point on which M. Dnfti'B obiervntions hav* 
moet MsentiaJIy lonu', h tliat of the sucoessive form* throngh 
which shpllg pnjw, from the eiirliost a^ of the nnininl whicli 
benm (h<nn, till ife dccny. This it a point of extreme import- 
ODCfl, and eiHdeiitly connocttMl with thi- fact of the dimfaiution 
of tho lobea of the mantle with a^e. m M. Ualo Ium again con- 
firmed. 

In truth, A-oni the time thHt gwlogf, while pasriog into (be 
stnt:0 of a science, ociTiired, in the ori^nixal bodios wbooe 
FiMtil n^mfthiii cxi^t in the siip«'rliotn1 strat* of the earth, 
one of the most iv>werfnl mcnns for soltinj^ the problnm of 
the identity or anli.juity, nr even the origin of the«« »tmtB, 
the study of sheU», whioh, from their obetnical nature, may 
form extensivo rocka, has aoir|iiired a very gtent impoitance. 
Bat, unfortunately, since M. Lomarek, fio jtietiy celebmled, 
htw regnlated fowril cwcbolo^ by tiic dietinetion nnJ notnin^ 
of the speoiof, many geologierts, wlio are often but little no- 
quaintcd with iiaturni hi^rtory, have aeiwd upou this part of 
the fiflimice ; and then. sonietJn»e*' oonstmined nvtber by the 
wants of geoloj»}' than ©nlig;htened by a real knowleil^ of 
xoolog}'. thcj* have estnbliBhetl and named aa sj»ecie8 a grcAt 
nimiber of foHsi! sliells. without taking into aeeoimt tJic timite 
of ranation which those pnrtri of mollo^ous animals uadcrro. 
and, in fiiet, before ni«Iaeology wa» at nil in a condition io 
meet tho wants of scienee. One of ourneh-cfl, during iho few 
years ho occnpied the plueo of M. Lamarck in the Museum of 
Natural History, having felt how important it was to exon^c 
the liiuib" of variation, before addiieinjf laws, had bo^m to 
form KeiioH of nhollFi of tho same specie*, harinjf a regard not 
only to the age. but likewise to the eiexes of the dioeeions hinth, 
a* well as to their loeaiities, Guided by these attempts, M. 
2>nib has gone much farther. IntheeollwticwofsheUcbiwigfat 
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hjr thiM n'olnufl ntjMTVur, w^ oImctvv K'riva ol'n conHidrralilv mim- 
bei- ofepocioa, tbc vnriiiUoiu uf cooh of wbiob unouiii to upwanU 
at' fifty ; and the variations afTcL-t not onljr the aiie, but all Iho 
distiuotivu poontiiu-itias which shells can prei^ent. In thi< re- 
spects M. Dufo'fl ooliMtion is of gri-nt interuMl. iiarticulnrly in 
ihe genera I'lirpui-ft, Hioinulu, Turbiuolia, Murex. C)-pnt'a, 
StiDmbiu, and I'terocnrn, mnce it enablm us to appreciate 
the limits of vuriutiuu of wFiich one ^pccit-s of shi-ll is miMoep- 
tiblo, eren in rlimateric atkU otlier cirt-imiHtaucea abnolutcly 
alike. To what would this lead, if to these were added the 
vaiielios which tlii> wuoe ipeowa exhibilH when liriofr in more 
or less distant localibiw i 

Ijuaides tlie«e two important points in malacology, M. Dufo 
liiui dirt-ct«4L hia attention to many otheni not Ims inter«ating, 
iind ban filled up liomo blaukH iii the tuitutnl history uf the 
nwlluBoa. 

Thus the depth and natim? of tlie inrl« of tlie wn which 
different mioIIhspii piytfor, have bi^eii pari>fulty iiotwt by M. 
Dufo. He has remarked, for example, that the bivalves which 
live in the wind bury themselves deeper as they advance in 
nge; that certain ^pncii'sof (Vrithiumlivetwlitarily, and others 
m aociety. 

He buB ltkewi;«e paid attention to the kind of nourisbnient 
(jwrfen-ed by each species ; and if in this respect M. Dufo has 
confirmed in a -great measupe Laniarck'd division of the 
Trnchflli|»od»t into xooplioguua and phymphagouB, be hes like- 
wine n-'iii(j\i'd jMjiiif of tlie errors of tliat skilful zoologist-. Thus, 

Bonling to him, the ( Witliinnw aru exoliwivelv phrtophagous, 

well a» the VAmva and Gypncaa, contrary to what Lamarck 
Buppoite«1. 

Finally, it is not tln! cainL- with reji^rd to the niode and 
celerity of locomotion in a oonaidcrablo number of species ob- 
served by M. Dufo. Tbiis the strombi and pterocera) advance 
by what may W called ttuooessive bounds ; the c-onea are very 
inactive, wbilo it U otherwise with the Cypneae, as might 
have been anticipatod from tlie gv&A difltrence in the oxteot 
of tlieir luoomotive disc. 

The ttinsiilorabie period (four yeorw) during which W. Dafo 
coDtJDueil lii« ohservutiouM, enabled him to jud^u of the dura- 
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tion of th« life of suine of the species by the Hlowness of thvir 
devclopiiiuut. Xliiis prvtsumption rt-furi) mor^ partieularly U> 
Cerithium /rahtire. 

Among the peculiarities which it would b« difficult to clas« 
under OMy of thu abovu hnads, vm umy mention the following : 

Baamtua aretttaria lius itu operculum finely doutiouluted 
nnuid the edges, and thi;j it eecms iDclined to use as a defence 
wheu ouc u about to Hcizo it. 

The double foot of thv Hurpiu (fiiet tiolioed by M. Quoy, to 
whom the science is indebted for a. great number of new Cacts 
in molucology), which iippears to rojilace the operculum, want- 
ing in tlu8 genus, falls and breaks on the eUgUtest effort, and 
thus eeems to afford the animal a nicuns of escape from the vo- 
rucity of its enctnles, by It^aving to tliem this parrb of it» body. 

In Ihe Cypneas, the lobes of tlie mantle are in a singular 
atikte of continual vibration, nhich does not take place iu thoise 
of tbe Ovulo, a genus so uourly allied to the Cypnea. 

The al-nfui'ous vuHiclce in the foot of tlie Janthinrc aro 
comploteiy empty when the aninrnl is at .1 certain depth in the 

The Achaiinama n'^'ancE deposits its eggs in a column form- 
ing a train of some length ; but the most remarkabk' liict of 
this kind obaorved by M. Dufo, is, thai certain Helices are 
ovoviviparous, like several speeies of Libtoriua, the Paivdina 
tittparu of our rivers, the Fartulas, &c. : ihu.t is to eay, tliat 
the eggs are evolved in the end of the oviduct, and the jouag 
i«8ue from the mother in a living i<tate. 

Some species of Calyptnea aie provided with a. eupjxtrt dis- 
tioct from the rock ou which the animal rests, while among the 
living Hipponices, the support forms part of the rock, and ia 
hoUowod on tho surface. 

Finally, M. Dufo seems to have ascertained tliat oert«ia 
bivalves, provided with u byssus, detach their byssus piece by 
piece, OB wae previously conjectured. 

While limiting om'«dve8 to this simple enumeration of the 
principal faets dftteiiniucd by M. Dnfo, we may bo permitted 
to add, that if, among the truly immense number of sbelU 
whiflh M. Dufo has brought with him, wo find only forty or 
fifty new specif^ — which are both more eoaily obtained, and 
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more hi^fhJy valned for coUwtion*. — he has not foilod to Uxt. 
nifih us vnih information rojrai'dinjj 8poci'?s nirea'iy known 
which wil! pvatly fld^'.niico their history, au<l which wa« much 
more difficult to be aoquired. To attbin the Ult«r object, 
moch nwro ie ncwssary tlian to collect these animals, suid to 
pnt thom among a liquid fittwl for prMcrving them, a« is ol- 
moet always done hy trav'?'Ilin^ naturalists. It ie neoenary to 
paw days, months, and years in obserriDg the onimala, and 
carefully noting all their poculiaritic^. M. Dufo's work must 
be admitted not t'O be ef)s«ntially acientific : to that the author 
maltcD no pretension : bat his resoarchca are of real import- 
ance, liret. in thorasclrc^, and, secondly, in their rarity ; and 
they will tend not n little at once to ^-nrich the works of na- 
tni-oliete, and the ooUoeiioos of oiir mueoume. 

Wc think it our duty to propoec to the Academy, that it« 
thanke should be given to M. JJufo for the xeal «ith which he 
has fulfilled his e^>lf-impo«ed miMion; and to invito him fcn 
eoiitinuc it, if he cau ; aud. in that caso, to turn his attention 
to the animals themselves in their relations to the shell, — to 
tho differences of sex, and to the eggs of oach apeoioe, matters 
hitherto but very little known in the history of moiluacous ooi* 
mals, and which will excrotsc a great influence on the ulterior 
progrecis of the science. 

Tho concltuions of this rcpwt wer-.* a'loi>tod by the Aeade- 
ray. Til'- commissioners were MM. Dumcril, Milne Edwards, 
and BlainviUe.— 0»»yfc« Hmdm, X. 10. M.-vr«h IJHO. p. 3^2. 



I 



On the Hair in 3faa, antt fhe Permat CowriNffg of Animal*. 

During several of the lato meetings of ia Socifte PAihmati^iu 
of Paris, tJitro liavu been animated dieeuasiona concerning the 
growth of thu hair, and some of the phenomena conncetcd 
therewith, a snmnxarj- of which ww shall now endeavour to sub- 
mit to the notice of our rcaJcTs. These discuflsions have origi- 
nated in the rccvnt publication of M. Mimdt '■' on the Hair and 
other Tcguraentary Coverings" aud thu learned author has 
home his fihare in these iliBputatione. One of tho propositions 
which M. ManiU is dittpoeed lo maintain, is, that the liair, and 
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othw dsmul oorering*, sboot up or TegetaUt, not Trom tho bulb 
m root only, but grov alio froni the point. In proof of thu, 
«t th» mfctiuff of the 22A of February last, )io panicularly iu- 
wted itpnn the result observed al^*r «o[n<> careful oxperimcnts, 
viz.. that nltboiigfa hair cut cloan aeroas preaent^ at tintt a 
comjtletely tnmcat«d extremity, yet at tlieoiul of several woek* 
it Qc(inir«fl the form of a Hog pomt. UcncD he c^Dt«ii(lR that 
tber« is a movomcnt of tho outrittonH jiiioM in tho interior of 
the ounal of each hair; he is attbcBaroetiino of opinion, that 
thegrowthof the bulb is carried on byakindof intu»-3Usecptio. 
In opfHMition to this viow, M- Uuxard rcmnrkcd, that hiii fa- 
ther havinjB: mado somo cxpcrimeats on tbc effi'cti) of dyeii 
appbed to the wool of living animals, woe led aI*o to make ob- 
MtratioQs upon the growth of tho vool ; and be f»and that 
afl-er having dyed the wool of one year's crowih with one co- 
(oiir, an't tinged that of a »cond year with another, Uwt at 
tbo end of the third he could not perceive that the gpacw 
marking the growths of the previon? year? had ineretued in 
tbc Bltgbt«« decree, — whence it followed thai tlie wool shot 
oat only at it* base 

Another point discussed, was the cauac of the hair betTuming 
white ; and one or two additional tact«, bearing ou the ptHnt. 
wcro mentioned. M. Koulin i^tatcd, that be wan aoquainted 
with an individual, who, being terrified at the prospcut of 
toeing his fortnne, in one nii^ht the hair on one-half of his head 
became wbit^-, tho half being the ont> on nbJcLhe had repoeed. 
M. Eoulin also stated another very etriking fact, quoted from 
the London Mngazine, viz.. that a cock which ha^l been cap- 
tared by a fox, and rescued again in lite, epeedily lost all his 
feathers, which, hovrcver, grew again, but all ot a white colour. 
The true cause of hair becoming white, in tho estimation of 
thi« gentleman, was the disappcoTanco of tho oolouring oily 
fluid, which generally fills tho tnbes of the hair. This explana- 
tion, however, in tho opinion of M. Doycre, was in no degrea 
satisfactory, inasmuch m even althongh the absence of tlmco- 
louri])g 0uid were coneeded, yet thiawoidd not render the hair 
white but only transparent, and it is well known that hoary 
hair ia net only white but opaque also. 

But, by far the meet intcrctetinn^opiniou elicited during tliow 
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lUhotM was, that hoary lodes, •oiuelimes a^a befiooie black, 
•nd that thnro was » prociNu by Trkii'h tho clionge oniiUt bu arli- 
RonHy induced, iumI ttliurcliy red aitd light coloured hair could 
l>o mude black. Herfral stateaient* were made, whence it 
would appcur, ttiut the (-'hiiinae hiivt; long Inwn famlliaHy ac- 
quftiiii^d wilh thin art. Oin- inalitiicc of wliiuU wu sbull delail. 
M. 1/Abbe Irnbcrt,ni>w favoumlily Itnonn as having given an 
uvvount uf IUl- iiiatmer in wliioli the Chinese luake tbrir nrte- 
aiai) wells, or spouting foiiiitaiiis, cniuc to Pana in the year 
162!}, tu make pi'sparatious for bis niisfiion to Cliina. At thab 
time hirt li:iir was of ti glaring red colour ; on nrriviiig, however, 
athisfleAiinatioii, tlioaeinbenated iu Iiis succeasi to [rrerent \m 
ioimediato ilotcction an n fitranger and fortrigner, aniidnt a iwopli; 
vvraallT Llack-bairt'd, supplied him wilh u ■ooret retreat. 
id subjooU-d him to o eonstitutiouul anil intvrooi treatment 
wbitb npenlily tunHxl into UacJt the hair over hi^ nholo boily ; 
iu which Ktstu bo vriuiaeenby L'Abbo Vuiainuiid many otbet-a. 
Thi«ex(rc-ir>rdiiitir\' trantfomiulionbein^eflV-rtudonthoearroty 
looks of W. Iiiil>ert, we ore the mon.^ prcpai'ed (o a^liuit iw 
poiuibility tn hair that liaa become blanched. M. Roulin ao- 
cordingly meutiuued u faet which won eoniinuuieated to hiai 
by L'Abbo N'oiitiit it initwioDary, who had long rcRided in 
China, and who wok liinmolt* tUe (subject ot* tbc tranHTormatiuu, 
On hifl arrival iu the (V-]c«(iid Empire, liis locks bod already 
b<.>conjf» grey, and before he was allowed to hold intcrwjurto 
with, the iuhabitantfs " lie wait tiubjccted to a tn-fituu-'nt, oou- 
al&ting of internal I'cmuidiea only, the result of which watt to 
bjudceo hU hail- not temporarily <inly but |Mtnnanently." M. 
Oneria alao. in confii'uiatlon, stut^^id, that he wus uctjuaiutwl 
ivith two niisHionarie4. who liad hoary locks when tliey aet off 
f<M- Cliiiui, and who, on tlicir return, had buir pirfePtly black. 
Ho uiidorstoDd that the rt-uiedy, as it is cnlloil, for tbc produO' 
tion of this effect, oonsista in an iiifiiBion uf t hreu kinda of plants, 
followed up by a peculiar rogiuiuii. Several of tho iiienibent, 
notwithaiandiug the evidence adduced, could notnvercomelboir 
incredulity in the nuitteo* ; and M. Velpcau uiduoed the umb 
of M. Itochuux, whoHu hair at one ttuie was white, whilst now 
it ia us decidedly black. In his cane, it was net tlit* result of 
aoy remedy oi- any cutuac of troutuiuut. M. liouliu, to iibow 
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TO On (he T/ake nf Ztrkmls in Carniola. 

that Iho agent* used might have the ('ffect attributed to them, 
quoted the casesof 8ovi>ral iudividiiaU who had laboured nnd«r 
indisposition, and who had observed a change of the colour ot 
tliar hair, under the treatment to which they had bet^n sub- 
jected ; whiUt finally it was cited that the bright feathers of the 
bulltiuch bijcomn (juite blark if the little nongsti^r be subjuctod 
to the long continued use of heuip-seed alone as food. 



On thf Lake of Zirkni/y in Carntola. 

Jn the fifth volume of the " 'AeHechrifi fvr Ph^ifc" M. Le- 
ander Kiuipfer jrives a. doseriptidn of tho Lake of Zirknitz as 
he found it during o visit in 18.17- He nays, that when ho ob- 
tained a view of tho villago of Zirknitz, Jind tho small towns 
lying around it iu the |iltiin, lie looked in vain for a ^heot of 
vnixT rosombling a lake; Iig could only seo on the opposite 
KUIr ft longitudinal white rftriiM?, whioh at a diatance had the 
aspnut of a saudy steppe. Tliiri wns in fact tho deep bL'd of tlio 
lake, in which tho ^mall quantity of water remaining behind 
flowed in Rnpariitn largo cliannela like artificially formed CAuaU 
(whioh rendered inipotj^iblu an nsuL'Ut for any great distance), 
towards several larger openings, into whioh it fell with a nim- 
bting noise. Two of these breaches were distinguished by 
thwir size and con^nderablo depUi. Several, perhaps all, of 
those passages for watT, might worm unite, in their subterra- 
nean conrse, into one and thn same canal, or might soon again 
fle]Mirate, aeenrding as the power of thr* water could, by its na- 
tural presRure, fonii passages in tho wenlhered and perforated 
beds of liniesloiie. Eventually tho water again maketi its ap- 
pearauce in Freudenthal, near Obcr-Laibaeh, from copious 
Bprings, and fonna, by being united In a channel, the rivor 
Laibach, wlucli, with oxccption of the time duriug which tho 
lake is dry, is navigable at its very source. 

As the whole hoUom of the valley iu which the lake lieo is 
so »hut in all round by mountains, whioh are branches of the 
Julian Alps, that the water flowing together can find an exit 
at no lower point In it, Nature, as it has likewise done in many 
other plaoes whoro tho samo rel(btioD8 oust, formed horo a 




deep lake, which kouIiI only haro found an exit at a 

it of Hpvoml Iiunflrod fpct on the north-on«tcm ^ide, hod 

not lienn for the Ioono lUid ptTlomtoil gi-onnd wliinti nilniitttHl 

of a siibtiMTHiiean pHssiii^'ftir tliii wntfir. Wlion tho mtisa of 

H wat«r flowing tulo it to sniailcr, a» iti tlio hi^ight of sumtuor, and 

B whoji, nontM-qnontly. tho Kuhten-niioan flowing ofl^ is great*'!- 

■ than tho amount culltwted, Ifao like falls, tike a pond which 

has been artificially emptiod, and so much tho more rapidly in 

I proportion to the .•iiuallnoRs of tho wntRr poured in. If at this 
Ijnie there ohould he violent stonns or ctmtiuued rain, the 
sinking of the water of the lake ceases, and tho Ie\'cl of tho 
water either reinain>^ for some* timo without n peroeptible dif- 
ference, or it even ht'comos hi;;hor, and anew fills the whole 
ba^iii. It must hen«o be evident, that no Axed time ean bo 

■asmgned, at which the water of tho Ink*! fluwd away, or aifiun 
£Us its baeiii. It <.*un a^ easily be uiidui^tood, that the water 
forcing ilwlf tJirongh tho subterranenn canalo, wliould more and 
more enlarg<' the oavittpa in the soft liiiieHtoiie ; ehoidd depurate 
BtnoJIeror larger portion); from tho walls of the^o cnviticii:, and 
carry them away ; and ehoold t-hiis, at nan'ow places, intomipt 
K the channels for a. period. At presont, the wat<>r of the Inko, 
^ xvhen tho einking begins, flows away in a much rfiorter time 
than it did 150 years ago, and il likewitw takes a longer time 
than at that period to fill tho lake. We may, therefore, coii- 

I elude witli ^eat probability, nay, almost with cerUiiuty, tbat> 
in tho course of time, though probably not for centuries, tho 
Lake of Zirknitz will altogether cease to exiftt. 
The author lias the praiseworthy de6lr(> to cornwt the won- 
derful narraliooe which occur in the older works by Sartor). 
Valraasor, Sso., anil which have boon, within a few yearg, ro- 
peated by aomo authors; a^id espfoially to contradict the 
statement that the ebb and flow of the lake are jtomewJiat pe- 
nodicat — that they are in xouie dpp-ee regidated by the day 

I and hour, and that the water makes its appearanco from the 
Ktme apertures by which it flowed ofi*. With this object in 
view, he ad(U the following iuformatioti. Tlie Oarthiisiaiis of 
Frcudenthal. to whom the Prinees of Eggenberg, at that time 
lords of Xirknitz, had, towanls the end of the sevrnti-enth cen- 
tury, reliucjuishfd ajid ceded tho right, of filing in dm lake. 
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hnew wefl how to employ for their advantagn what \inm jiwt 
bvenaMrl regnnluig tJie \elVk iiint itit 6owiug off. Their striet 
role* forbad*) them to portnlio of n meat diet, ntid lioncc h. 
good take of lii«h itt nJI tinicfi of the jear wna of great con- 
•equciMso to tluna. Tho drviiig up of tlic Inki; was thus parii- 
culnrly uivonvciiieut ; and thoy, therefore, trmleavoui'efl to pnv 
vent it, hy covpring, wiicn tbi; ha»\iv wrm «iupty, all tho opyn- 
ingft witli iron grate*, thcu placing on those aovcral Blabs of 
Hbono itectiD'd by moaitti of clay, and filling itp the envitien wttli 
earth. Ill thin ninniier thoy often tniccendod in ut-tually kuup- 
it^ the InltR at it« high level for yoant togothei;. which ooald 
not haire boen possible had Viilransor'n view Iteen acciirato. 
The Monks sought oiit niuitt intlnlhtigubly all apertures whidi 
prc«enteil tbemEtelveB from time to timo, in order to stop tlicm 
np anew, until tho diswilution of the frntemity left the Inke to 
itn fate. 

The opinion now given i«, undoubtedly, tho correct one. and 
o»lght to be made generally known. Hut it ought Itfcewise to be 
remarked, that Tobiii«<Tni her, who vistttxl the Liikeof Zirkiiltt 
■u April 17T3, cxprexsed eMoiittally the wnie view in his 
" Brifff. Hffdro(irtpki$eken nnd Pkysihilixken InAafft am 
K'rahi," pnblinhed :ifc A'i<>nna in 1781. His full dewription of 
the lake, wliich is illustrated by plates, eoincides perfectly with 
that given by M, Knopfer. According to him, it ia, more par- 
ticidnrly, two Inrgn caverns at the foot of tlie mountain Jarnr- 
nik (Jauemik), calktd Vranja Jama, niid Sue^a Dulra (ffeka 
Dnlta), horn which the water, when much rain has fallen on 
the niountnioj, or much snow has been melted there, m^e$ 
out with great vioJenoe and hastens to the lake ; and in tho 
sniue manner, according to the same atithor. It again flows awiiv 
thmugh manynmall cavitie«,bHt especially through two pasi^geR 
at the e(u>t end of ihi^i lake, the larger ami msnlliT Karlauza 
(AlaUimxA Vrika Karhitza). But fjirubev likewise only wiw 
the take at the perior) of it« ebb ; and it were much to bo 
wiBhed that a naturaliirt ahould he a witnesH of its flow. — (-'^ 
^dorjTe Annaleti, 1840.) 
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Ifotei w some rare Scoffith MineraU. By Professor L. A. 
N'ecebr of GcnvTa. Commuiiiciitod b/ tho AtitJior> 

1. Crytfflliz^ hjfilra4« of magnetia ocours nt SwiiianoH, in 
the Uland of Ifnrt. 'Ill*- cr^RtnU are emnll hoxagona! tables, 
whicli arc {vara]li>( to th« tomi^tla; of Uio lam^iUar npoi-iiiK'ti uf 
hydnUo of magnt-sia, of whicli (lioy fonn part. Thutse aro 
very short Bix-sidi^ primiui, havinc thi'ir tbrpo nltontHt^ tem\I- 
nal eilgm trunoated by plan^H wiii<-h aiv oti)i[[tHi to th«> axoii, 
thus MMuiDg to u)di<»t« a Hioniboid as tht> pHuiitivb forai of 
tills niiii«ral. I ^\A not find thi* Kpt-oimen mw'lf, v *''" vcnn 
w now exhatiKter] fiom vrbioli tbin siibitance vraa fonticrly ob- 
taiii'-'d for ci^lwstionj!, but I prooured it from a nativo of tho 
noigliboorbood of SwinaneM, who had eolleetfld it. On oua of 
tin- Kinitll crj'rtfilss tliwre arefiw1il« tiTiOi-o of an oliUquofai^rt on 
(hn ttTtuiiinl i^IgM, wliich aro not mtxlifiwl in tbt- othors. 

'Z. Arraponit^ erytta/Hzed la wra/^^? /w-nw occurs, lining lln- 
valbt of a mnall fi«Kiin>, in the sprpentnii' of .Swiniinnw- Thii 
crystab) an* rhomboido-prisnmtif', am tenninat<'<l by dii^lral 
HunnnitR (ionicttmos by fotir-«ided pyramids f>, and an) placed 
on their ntntrix paralW to onw of their lateral i-dge^ or to 0110 
of thu sidw of tho prism. Tbey aro iiccomimiiiud niid uovweil 
l^ ft yoUow tranBlticont matter, wlii(*h sooms to nin t« prc^CTit 
[>asMigc8 to the white aragonito, and whiuh effervosoRR with 
aciiK Ik it not a ft'tniginoLiK arsgonit*, or th»? junckerito of 
Oufronoy ! Tho prijinw of ai'agonlt* of Swimineiw havo six or 
eight ftidtw. 

3, GaUinact 0/ Beat in Styo. — This niassivo niin«ra1, iw ra- 
tJier thi« apparently >iomogein*ona rock, has l>oen taken for -t. 
retinite or pit<^hBtone by Messrs Murcluson and Sudffwiek, In 
their excoUuiit dpscriptioii of tliin part of Skyo; and nothing, 
indeed, can boar a greati»r nwjmblanco to pitchgtonc than thia 
aubstance, but it ditifbrs essentially from it in iUi apeuiliit gra- 
vity, and by its fusion before the blf>w|iip9 into a bJack seo- 
riawous enamel. It formii a cnwt or rind of two or thmo 
ioches in tbickneKs, on a buxaltic dyke, which traverses thw 
whole volloy of Bi>a], Kku a prominent wall nnQpusc*! of Ituri- 
Kontal priflow. Probably tbo vttr«ou8 cm«ti> of t,tin A^jV^^ <o^ 
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Cars&ig, in the ielaod of MtiU, and of Lanilafth, are also of 
OaUinacf. The Oaliisfiivs prewnt the tiaxae relations 1o the 
baitalta, tut the- pituhstoncH do to the tmpppan and felnj^tathio 
])0rph}Ti4>«, the viti'eous laras to the compact, and the aha- 
dians to the trachytes. The ffaUinaet» are vitreoiis basalts, 
wbilf) the pituhxtonpfi arc vitrcoim felspathic trap*. 

4. Green dit^uU i» found in the upper jtart of the vallry of 
Bcal. Tt is of an impnre green tint, is very translaoent, pre- 
Kuitit a form analogoiui to that of aagite, and rr>p1.t«4Hf: tho 
common augite in u lar^t* grained basalt, being uftt-ii mixed 
with a Mnish calcedony. 

5. Lef^M, in small rpyntals, sinitlar to tho form fiqnrfld in 
AllnirB edition of PbdUpB*' Mineralogy, of a uiilk-wbitL- colour, 
and eenii-tnin(»I«cent or opaipie, occiu-sin cavities in the beau- 
tiful basaltic amygdaloiil of ihe Stori' in Skye, and in tho whole 
basaltic northern portion of the island ; also at Quiring. In 
both tbegc localities, the chabasitc and levyiic are tdwayti ue- 
parato, T have only seen one or two cases where isolated 
crystals of chabasite were found in the cavities occupied by the 
levyne, and I have never seen the levynein those jof cliaba«ite. 

6. iMmachdla marhle. analogous to that of Bleybeiy in 
Carintliia, is int't witJi at Loch Shimit, on tho weet side of 
Loch Staffin, in Skye. The pieces of ammonite, of a high 
lustiTf and bnlliant colour, which give it the peculiar eharao- 
tcr, ore of ram oceiirrenco, and the bed In which they are mot 
with is below hish water-mark. 

7. Very large portions of mica are found in Glen Shiel, 
near the road leadmg iVom Olenelg to Fort Augustu?:, and 
about half-way between the inns of Shiel House and Cluny. 
The plates aro nine inches in length by six in breadth, and 
three-fotirtha of an inch in thickness ; but, as I did not pro- 
cure them myself, I cannot pay if they are found in the gneiw 
itself, or in granite veins. There are on the surfaces very dis- 
tinct traces of cleavage, forming strise arranged in equilateral 
triangles, as in specular iron-ore; a cirouro stance which would 
have led me to believe it to be uno-axia.1 or rhomboidal, but 
an experiment made along with Profexeor Forbes proves it to 
be diaxial or prismatio. 

8. (7arwf(*.— The talc or chlorite elate of the Glen Shaiit 
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roeb. at tJio lower extroiiiit>' uf Wlvw Rosa in Arraii. ha^ af- 
fin-dod DM; brown anJ yellow groeaulaire gajmot*, red tranalu- 
cont aluiau<Unu- ganii-t^ aiitl tiuuiBivo oulophoiiitu garnet. 

7. Blocks ol" vcrj- liii« gnuiiilar granite, near Urodick, iii- 
oludo wry minute bliusb-47r«m Aeryis,* juid wliito and kout^y 
yellow iofMues. 

10. Ji^ ferrugiuoHt auffUfi or tjyroxoue occurs iu large 
blookfi of boMiItt ftb tli« iH)rthern entrance of tlio village of 
ie» ID thu ijduiid of Amin. 




AecouMt of the Capture and Death of o largr. AUigator, af 

IA^miia, in the Itland of Lucouia, one of the PhiUpjmtes. 
in the course of \X\«i yuir 1831, the jn-opriotor of Halobalit, 
at Manilla, in tbe iiitlaad of Luconia. infoi-uicd nu" tliul lie fn- 
quiintly lost hoi*»es unil cows un a reniute {Kirt of Iuh pliinto- 
tiuu, and lliat thu imtivt'si iidgun'd him they were taken by iiii 
reuorutou8 allig»tor, who frequented one of the streams wltich 
niD into the lake. Their de8cri|ition8 were so highly wrought, 
that dtey wei-u attributed to tliu foudueM ior exaggeration to 
which thu inhabitants of that country are peculiarly addicted, 
and very little credit wa« given tu tliuir repeated rirlationfl. 
K All doubts ad to thd exi«tuiiec of the animal were at lust 
disfwlled hy the deetriiclion of an Indian, wh<i att<;mpted 1o 
for^I the river un imriit'back, altiiougli eutrcuted to dusist by 
his ooni{iuiion.s, wliu crossed at a idiallow place higher up. Uo 
reached tbe centre tjf the stream, and was laughing at the 
udiers fur their prudcnoe, when the alligator came upon him. 
teeth encounttired the UHldle, wlitch he tore from the 
iiorse, while the Hdur tumbled on the other Hide into tbe water, 
'^and made for tJie shore. The horse, too twrrified to move, 
stood trembling when the attack >vasi made. The alligator, 
KdiBTCgarding luui. pm^ucd the man, who Hafely reached the 
^bank, which he could easily have ascended, but, rendered fool- 
liardy by hia escape, ho placed himself behind a tree which 
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* W« fouut in the i»Ian>l of Aimn, uiniiy j't-un ago,D&p«einieaof grapliic 
_gllBite,caDtaliiingl>lu«;bcr;U,onoofllie<T>'HUli)nvMlyiiamcUluug.— Edit. 
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Iind fnlli-n partly into the water. -and drawiiig li'ui heavy kntffi, 
linnotl over the tr^e, and, on the approncb of liU eneinr, struck 
him on tho noM>. Tlio iinima] rcpBiitiHt his anaaiilt, and the 
Indian his bloirs, until the fonner, exasperated at tho rcKist- 
anoe, ruiheJ on the man, aud suiztn^ him hy tlio middle <^ the 
body, which was at on<x- eiu-lo.s)>d and cioiiilKHl in liis capamoiu 
Jaws, swam into the take. Hts friends hajrtwncd to tho roacuo; 
but the nJtiffator «iowly \(*h th« Bhon-, while i\w poor wretch, 
wtithing and Khrivliiug in liin agony, with hU luiifu uplitYed in 
liiit clasped hantU. Meenied, ax the others expressed it, " held 
out as a man would earry ii tofcli." His siifltirliigs were not 
king Dontinued, ior tlie nionster sank to tho bottom, aud eooii 
ndCot' roappoaring nlona on the HuHace, and calmly backing in 
the Riin, gare to the liurrur-Hlrickeu gpectutoni the fulleat eon- 
finnatioi) of the death and biinal of their comrade. 

A !<hort time after this event, I niaile a viflit to Haiahala, 
and expressing a strong desire to capture or destroy thn alii* 
gator, niv h(»t raadily oflbred hia awistance, Tlio animal luul 
bocn seen n TewdayA Itoforo, with liiii head and ono of his fore 
foet roRtiiig on the bunk, and bis eyea following the motion of 
some cows wlik-li were grazing near. Our iufonner likeneil 
his npppamnce Xo thnt of a ciit watching a moam, and in the 
attttade to Npring upuu hiii prey, when it should come within 
liirt n>aeh. 

I would here mention, na a eurioiu fact, that tlie domoBtjO 
liuUHlo, which in almost eoiitimuilly in the water, and, in tho 
lioat« of mid-day, reiLininn for honm with only liis uoso abovfi 
the fmrface, is never molnnted by the* alligator. All other 
aniimda bccomo bis victim when they inuaiitiuusly approach 
binv, and thoir knowledge of the danger moot uaually prompts 
tlioiii to resort to Bhallow [iliu'fw to qiiemdi tlieir thirst. 

Hearing that the aIHgator had killed a horst?, we proceeded 
to tho place, about tivo mile* from the houw?. It was a trau- 
(juit Fpot, and one of singular beauty, even in that land.- Tb* 
stream, which, a few hundred feet from the lake, narrowed to 
a brook, with its green bank« fringed with tJie graceful bam- 
boo, and the alternate glorj* of glade and forogt, sprwuUng f^r 
and wide. «e<*uiB(l fittwl fur other jMiriMMwi than tlie fawiUar 
hiiuntnf the huge creatuFi; that had appropriaCetl it to himaslf 
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A few esnv huu w<tc nituatci) a ahort (liatiiiiou frooi tlit- 
rirer, and we procuroU from thuin what Diuu ttic-y contauieil, 
who were renJj' to aiuiiit iti frcviiig tht-iusulvoA ritrni their dan- 
gerotw neij^hbour. The terror whicb be h»d inspired, »pe- 
oiaily BiiiM thf di*ath of their companbn, had hithorto prt(- 
TCtit«d them from malting an pfibn to ^fi rid of liini, but thejf 
gtadly availf><l t)iettut«lve<i uf our ixrepanntioiiM, and, witli the 
usual d«petidenou uf thvir character, wero uilltng to do whiti- 
ever oxampla Hliould dictate to tbcm. Hariiig reoiiOD to be- 
liero that tlie alligator wm ia th» river, we oommcnced 0|)erB>- 
tiotu l>y sinking ni'ti, itpright, acroiui itn mouth, t1iri*L> duvp, 
8t int«T\'alj» of neveral feet. The nots, whiuh vcvrv of gr«kt 
Btrength, fliul intended fur the- capture of tlie wild buffalo, were 
fiistoned to trc«« on tlio bnnk», making n compl{'t« fpD«o to 
tho eoimnuniniiUon with the l.^k>-. 

My companion mid myaalt plaved ouraolvoB with our gitnit 
on citlifr iiidr of tlu> Hlreoni. while tli'i IndianM.with long hatn- 
Ikioa, folt for tlio aniiiml. For iioim> tiriiu. hu rufnsod to )>i> 
distnrbod, and wo Ircgon to fi>ar tLn.t he was not within our 
limits, whon & Bpirnl inotion of tho walor, under tho spot 
where I was standing;, led m» to diriwt the nntivea to it, and 
the creature ttlowl^ inovod on thu bottont towards tho nuts, 
which ho no Hooner toiicliod than ho quiotlv Uirncd Ixick and 
prooeoded up th« Htn-nm. Thin tnnvcment was m^oral timee 
refKMLtod. till, having no rest in thofiUflosuro, ho attomptud io 
nlimb iq> tho bank. On riNjoiving a Itnll in tho bwly, iw ut- 
tered a growl liko that of aii angry dog, and plunging into the 
wat/T, croMod to tin.' uthir Hidu, whan.' h« wa« rocoirwl witli 
a nmilar ndutution, diMchargcd diroctly into his iiioutli. Kind* 
hig hhnwif attiLukod on o'ory aide, ho renewnd hiH attempts to 
aioend th« banks, but whatever part of liiiu upiHfOj'ud wtw bored 
with bullets, and feeling thai ho wn8 huntod, he forgot hi« own 
formi'btblo ineona of attack, and sought otdy Bafoty from the 
troublt'8 which eorrounded him. 

A low Hpot, whioli8(>parate<l tho river from tho lake a little 

above tile nelH, wna uuguardod, aiid uo fuu-ed titat ho Wfiuld 

MMaed in eacnping ovor it. It was here ii(30O8Mary to itiuid 

^ft firmly ngnhuit hiui ; and in Nevi-rni att4>iii))t>4 which ho inado 

^K to oroBB it, wo turned hiui back witli apuui-K, ImmtxigK., ov 
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w)iat«vor first came to hanil. He once ««nied determined to 
forrw hid way, aad foiuiuug with rage, ruslied witli open jawn, 
uiid.giituliiug his teeth, with a sound too ominous to Iw de- 
«pif*etl, appeared Ut have hie full eiiei^es aroused, when \m 
iiaroor wan stopped hy a laJ^ hamboo thvust violently into fais 
mouth, t^'bic'h hu gi'ouud to pieces, and the fingers of the holder 
wve so paralyzed, that for some mlimteB he was incapable of 
reeumiag hiK gun. Thti oativee luul now- bocomo so excited a»i 
to forget all prudence, and the women and childi-«n of the little 
hamlet hml come down to the shore to share in the general 
enthusiasm. They crowded to the opening, and wyiv so un- 
mindful of their danger, that it was necessary to drive them 
back with Eome xnolence. Had the monster known hiu own 
strength, and dui-t^d to have used it, be would have gone over 
that spot with a force which no human j^ower could have with- 
stood, and would have crushed or oiuried with him uito the 
lake about the whole population of tliu place. 

It ie not strange that personal (safety wa* forgotten in the 
excitement of the Kcene. The tremendous brute, gaUed with 
wounds and repeated defeat, tore his way through the foaming 
water, ghmcing from side to side, in tho vain attempt to avoid 
his foes, then rapidly ploughiug up the streani, he grounded 
on the shallowFi, aud turned back fi'antio and bewildered at bin 
circumscribed positioa. At length, maddened with sulTemig, 
and <le8perate from continued persecution, he rushed furiously 
to the mouth of the stream, burst through two of the uots, and 
I threw down my gim in despair, for it looked as though Ilia 
way at last nau clear to the wido lake. But the third not 
stopped him, and his teeth aud legs bad got eutaugted in all. 
This gave us a chance of Gtoser warfare with lances, such us 
are used against the wild buffalo. We had sent for this weapon 
at the commencement of the attaok, and found it much mora 
effectual tlian guns. Entering a canoe, we plunged lanoe after 
lance into the alligator, as he was struggling under the water, 
till a wood sGomcd growing from him, which uioved violently 
above, while hin body was concealed below. His endeavours to 
extricate himself lashed the water into foam, minted wit h blood ; 
and there seemed no end to his vitality, or decrease to his resiift- 
anco, till a lance struck him directly through the middle of 
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baokt which aa Ii)dia>ii, with a heav}' piece of wood, h&m- 
morcd into hint, aa hd could catch ua opportunity. My com* 
pODiou, ou t}io other side, now tried to httiil him to tbo shore, 
by Uic net* to which hv had fastened himw^lf. hut hud not huT- 
ficiciit Ofisietanco with biiu. Aa I had more force fvith rau, 
we luaaogvd, witli thf- aid of the women and children, to drafj: 

»faia head and part of his hodj on to the little beach, where the 
rJTcr Joined the lake, and giving him tliu " coup de grace," loft 
Itim to giup out tlie roainant of hia life on the sand. I rogr«t 
to eay. that the muaaun-nirnt of tht> length of this animal was 
imperfect. It was night when thu struggle ended, and our exa- 
mination of biu) was made hy torch-light. 1 incofurod the 
circumfereoce, as did aJeo oiy companion, and it was over eleven 
^Jcet imoicdiutcly behind thi? fore-legs. It was thirteen feet at 
[belly, whicli was dietendud by the iminoderntfl meal made on 
10 horse. A-s he was only partly out of the water, I stood 
with a line at his head, giving the other end to an Indian, with 
■ directions to take it to the estrcmity of the tail. The length 
MO measured vtaa twenty-two feet, bat at the time I doubted 
^the good faith of my iiuistant, from the rehictiince ho mani- 
ssted to enter the water, and the feuie he expressed that the 
itc of the ailigutor might be in the vicinity. From the dia- 
meter of the aoiniaJ, and the i-upresvntationa of those who cxh- 
rninod him aftcrwardin, we believed the length to have been 
about thirty feet. As we intended to preserve the entire 
^akelotoQ, with the skin, we were leu particuhu- than we othor- 
wifto should have been. On opening him, wc found, with other 
'parts of the horse, three logs ontire, torn off at the haunch 
, and «liouldcr, which ho had swallowed whole, be«idee a large 
[quantity of atones, some ofthc-ni of several pound? weight. 

The night, which had become very <lark and stormy, prevcnt- 
_eduB from being minute in our inveatigation; and leaving direc- 
tioOB to preserve the bones and i<kin, we took the head with us 
[and returned lioinc. This precaution was induced by the 
'emxiety of the natives to secure the teeth ; and T afterwards 
I found that they attribute to thorn miraculous powora in the 
euro or prevention of diseases. 

The head, weighed near three hundred pounds ; and so well 
^WM it covered with t1c«h and muscle, that we found bolls 
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quite flattLiied, wlilcb had been disehargcd into tlie mouth 
at th« back of lliu Iiwid, nt only tlic distance of a few feet, and 
}'ct the boDee bad not a single mark to fihcw tliat they had 
been touched. 

At tho time of oar expedition a|:wn8t the alligator, the pe- 
riodical visitation of locusts, which occurs about once in seven 
yearit, wm dcvnittatitig pnrtB of the island ; and. on llie follow- 
iiig dn^-. tlif plact* wlit^re I resided was doomed to sliare in the 
distre^a. 'Wo were fla^t*ring ourselvce that the BCiurgc would 
not coiDc near u«, when the dark cloud!) were scon far over tiro 
hJ(c iippronc'hiiig noisrplcssly, eavc in the mushing of wiogs. and 
soon the feun was hid, and night eeeiiud coming bpfbro her 
tiine. Mile upon mile !n length moved the dark lirmul colnnui 
irf thia inject army ; and the ctittivator loo1(<_-d and was silent, 
for iho calamity was too ov«rwliclnnng for words. The sugat 
cane, t-hc |)riiicipal crop of that eeuntry. gave proniiso of nn- 
usual productiveuens when the defltroyct alighted. In a mo- 
ment nothinj;; was s -en over the nxtendcd surface bnt a hiach 
ma»ia of tiiiimutfd matter, heaving like a Bun over the hopi-s of 
the planter. And when it arose to renew its flight in search 
of fi>od for the hungry millions who had had no share in the 
foaet, it lert behind desolation and rain. Xot a green thing 
etood where it had heen, and tho very earth looked aa though 
no redeeming fertility was h-ft to it. Human exertions availed 
nothing aj^inflt thiw enemy ; wherc\er lie cauio he awiipt like 
a cotiRuniiiig fire, anrl tlie ground appcni-ed searched by his 
presence. Branches of trees W'ero bntkon by thfi accumntated 
■weight of couutleea numbers, and the eattle fled in dismay be- 
fore the rolling waves of tliie living ocean. The rowarda of 
government, and the devices of the liusbaudmaii, for his own 
protection, wfTc nselirg,!. Myri-ldft of these i'UHcctS were taken 
and heaped tof^ether, till the air for milop waa polluted, with- 
ont apparent diminution of their numbers. 

The typhoii was the iri-esiatihlo ageiii which at la-st tennS- 
natcd their ravages, and drove thcni before it far into the Pa- 
cific. Tliis reuiL-dv pro.-trated ^hat the locOSt Imd left, bnt stfll 
it was prayed for a* a mercy, and received with thanksgiving. 
Of the l*hilIppinci«tftrfl9,Uieonin^slhooi»V[?at1uiowti; but 
the workl of uature there l» yet QiicKpIor«d, uiid the fuw loeu 
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of «ciene« who bare be(?D pennitinl to carnr- their re«earelMi 
into the inturior, have L-ii)i«r been too cuaiiy. satisliixl wilb tlw 
wonders they encountered at the oiit*et, or Uavo not bc«n 
fqiared to ^ve the result nf their [abours. The odo best fitt«d 
for the work, who vuitcil that uotintr^' during my reaidpnce in 
it, was Ml Italian. He penetrated wheru the white man had 
not been seen Hincn the narliesi dajrs of the colony, when the 
followcnt of Magellan made the circuit of thn inland with the 
daring spirit of invectigotioa which diBtiuguisbcd that ago of 
discover}'. 

He Dude Im way to tlio wandering Xogro triljca which ronm 
through a tmct of nronnUin country near the middle uf the 
island: nnd who, iiniiifliienced by the i^oini-civilization around 
them, pa«H nil crratie life without fixed hal>itations, gathering 
Iheir fond from the wild rniit-treea. and oIP.-ri«g wide Bcld for 
conjecture on their origin nnd insnliitcd ponition. 

The individua] 1 uUude to returned from hie interesting ex- 
cursions ittorcd ^vith nin<it viduablc iitfumiation. His indefati- 
gable spirit waa uiuluualed m the grivit jilau lu- hud laid out 
before hiuj, and be loH Manilla with the detcrmiiuUicui Ui 
lieneiratc to 'Oa.a centre of Uorm-o — ^tliat unknowTi world, whose 
aaragc iiihabitoiite hati: not been overcouie or coined, even 
by the eujjidity of comioercc, iuid whoiie resources can only be 
imagined from it» iiia^niluile, eiioation, and th? exccediojg 
intitj'alnesa of \\a cooAttf. Ho had scareely eutcrcil on his new 
di^ovurie«, when upL>roaching too near n volcano. ]ie slipped 
into the hot n4faes of iti burning crater, wliioh in a fttw days 
caiuvd hiij death. 

if, in recurj-inv to son^e of the iiirJdi^nts of my life in l<u- 
cooia, \ have inclined to dwell uu what may seem irrelevant to 
ike objoct of thin euiuuiuiiiejition, it is tljat I am fund of ne- 
menibaring the days 1 have puiseed la tlu; bolitudes of that 
lovely laud. The dreamt! of fancy liave oevor pictured soesaB 
of tDore romantic beauty than arc there laviidily spread around : 
-where the principle of life is profu:Mly scattered, and every 
thing -a gloM-ing with ajiimatad bcong — where the bland air 
uiakva were exietauoc unjoyiucut ; and the day, with its inild 
aky and refreshing sea breeze, givo^ place to the more sereoe 
it, with her clear UriiUaiuiyi whtiu tile ey« Joolw duep iatu 
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heATen, and tb« etars glitter wit]i a radiance uakuown ia les^ 
genial climes — whwre the lauJ «iu(l ri«ee, ami \% felt, but not 
beani, for the (^tilliiesK oi midnight is not broken as its soft 
breath oomee from the untrodden deptha of tlio MaldumeM, 
ladt-ii with thu fragrance of thu spice tree and the ivild flower. 
But in that laxHrion» i-egion, Natuni at times ahews herself 
in the power and sublimity of her t-oiividtdoos, and awes by the 
earth(iuakf, the tornado, and the thunder-storin. Her hours 
of anger are fearful, bnt are soon t'orgotton ob she resumes Uer 
almost permauent tramiuillity.* 



Rettarches on Embfijolo^if ; Third Serifs : A ContrUmtion to Iht 
Fh^iiola(/}f of CdU. By Maktin Baiuiy, M. D., F. R. SS. 
L. & E., Member of the Wemoi-ian Natin-al History So- 
ciety, Fellow of the Koyal College ot" Phyeieiana in Kdin- 
biirgh. 

In the second series of theeo lescarohes, of which an account 
is given in the twentj'-spventh volume of this Journal, the 
author had tratsed certain changes in the maminifcroua orum 
oonBe>]uent oo fpcundation. The object of his present very 
intereettug eommanication, whioh was read before the Itoyal 
Society of London on the 7th of May 1840, is to doeoribc their 
farther appearaneps, obtained by the application of higher 
magnifying powers ; and to maltti known a remarkable proccea 
of development thus discovered. In order to obtain more 
exact results, his obfiervationti were still made on the some 
animal as before, namely^ the rabbit, in the expectation that, 
if his Iftlioura were encccesftd, it would be eoinparativcly cosy 
to trace the changes in other mammals. Hy pursuing the 
method of obtaining and preservingovafrora the Fatlopiiu tnbe, 
which he recommended in bin last pnper, ho has been enabled 
to And and oxamiuo 137 more of these delicate objects ; and ban 
tbas had ample opportunity of confirming the principal facts 
therein stated. Ke has now proenred in all 21)0 ova from the 
Fallopian tube. But being aware that repeated obsen'aticmR 

* Silliiaoa's American J»iitn>i of lSd«noe nod AiU, voL zncTiiL pt 3ia . 
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tTono do not mfHc<* in rosenrelic* of this imtitra, nn1ca« extended 
to tliP very eorliettt flto_ttc'«, ho aaniti specially directril his at- 
tention to the oTiiRi whilo it i« «till within the ovar\', with a 
view io discover its stat<i at the niMtncnt of fecundation, m 
well a« immedifttclj- l»cfort» »iid aftrr that evi-nt. 

The almost nnivoPRiil siiitpofitinn, that tho Parkinjian or 
germina] vesicle is thi^ L<ss(^iitinl portion of the ovum, hait been 
fpaUxixI in tfai>iu> inveflti^nttons ; Imt in a manner not antiei* 
jKited by ally of iht uuniorouM conjectures which Imrc been pub- 
liehod. Tho germinal vcfliclo hecomon hllcd vritb coUb, and 
tht>st< again bccnnie fillt^l uith the- fDUDdiitionR of other c«lU ; 
BO that the vesicle in thii;' rendered almost ofiaque. The modn 
in which this change tnkfi* place in tho following, and it is one 
which, if aaiifirmed hy future ohBorvation, must nindify the 
views reoently advaiK-ed on tJie moLlo of origin, thu nature, the 
projiortiea, and the destination of the nncleus in tho physiology 
of celli). It is known that the gL'nuiunl tipot preiientK, in some 
iii8tnncc«, a. dark ]wtint in its Cf-ntro. 'ITie anthor ftnclni that 
Kurh ii point in invari.thly present at a eerUiin period ; that it 
onlarges, anfl iit tlion found to contain a cavity Blled with fluid, 
which ts exceediugly jR^llucid. Thu outer portion of the spot 
rosolvcR itself into cells ; and tho foundations of other colli 
come into view in its interior, arranged in layers around tho 
Dvntral cavity: tho outer layers boing pushed forth by the 
Dontinnal origin of n«w oollx in the interior. The lattei' 
commence as dark glubiilex in the pellucid fluid of tlie oen- 
tml eavity. Every other nncleii8 mot with in thogo re- 
Kcar<>hc8 h&H seemed to be tlie seat of changes essontinlly tho 
.Bame. Tho appearance of the central portion of tho nucleus 
U, from the above proceaa, oontinnally varying ; and the author 
lielievi'S that the nature of tho uucluohu of Schleiden is to ho 
thusexplaiiteil. The germinal vesicle, enlarged and flattened, 
lieconies filleil with th(.> objeetii arising from the changes \a its 
fcpot : and tho interior of eaoh of the objecta filling it, into 
which the eye can [lenetrato, projunits u repelitiou of tho pro- 
cece above described. The central [wrtion of the altcrod spot, 
with ita pollueid cavity, remain*! at tlint part of tho germinal 
.which is directfld towards the sui'fuoe of the ovum, iind 
the surface of the ovary. At the correipoading part, 
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th« thick transparent membrane of the ovam in some iiutiLncss 
appears to bavo become attomiatod. in others also cleft. Sub- 
M^ncntly, t ho oentral portion of the all«ri>(l spot paasEs to the 
centre of the germinal vesicio j tI»o germinal vesicle, ra^ining 
it« si>horicnI form, rotnnis to the centre of the ovnm, and a 
fissure in the thick tratiKpareut membrane is no longer Be<>n. 
From tboso successive changes, it may bo tiiferred that fecun- 
dation faM taken place ; nnd this by the introiiiiotion of some 
8ub«taneo into the germinal vesicle from tho exterior of the 
ovary. It may aim bo inforrod, that the oontral portion of 
the altered ^^ririnnl spot in thn point of fecundation. In far- 
ther proof that such really is tho cnse, Iherc^ nriBo at this part 
two colls, which constitute thn fotindntinn of the iViW being. 
These two coUb enlarge, and unbibe the Hoiri of those around 
them, which avn at first piwhcd furthiT out by tho two central 
ceJU, and Bubae<|uently disiijipuar by liijuf^fiKitlun. The con- 
tents of the germinal vesicle thus ontor into tho rormation of 
two oqIIk. The niombrnno of the germinal veaicio then disap- 
pears by liquufactian. 

Each of tho Hucotinling twin cells presents a nucleus, whieh, 
having first pMfted to tJn* centrr^ of its cell, resolves itself into 
oelU in the maimer aboro desurihed. By this means, the twin 
cells, in their turn, bocomo ti.llod with other colls. Only two 
of these to each twin cpII being destined to continue, the otbeve, 
AS u-ell as thu membrane of I'iich parent-cell, disappear by li- 
qaefaction, when fonr ctAh remain. Those four produce eight, 
and Bo on, until the germ ounststa of a miUberr^'-liko objeot, 
the cells of which do not admit of t>L'ing eonnted. Xor does 
the mode of |)ropagation continue tho same with reforenoe to 
number only. The proceBS inheritwl from tho germinal tom- 
do by its twin ofRipring, renppeai-s in tho progeny of these. 
Every cell, whatever its imnutuuets, if its intnrior can bo dia- 
cemed, is found hllctl with tho foundations of new cells, into 
which its nucleus has been resolved. Together with adoahling 
of the nmnber of the cells, there occurs ulso a diminution of 
their sixe. The cells are at Srst elliptical, and become glo- 
bular. 

The above modeof augmentation, namely, the origin of oeUs 
b) oella, Appears by no means to ba limitsd to the period in 



^qhUod. T )iu« it in wry oomtiinii to mo«t with B«vor&l vari^ 
ties of epitlmliiim-ci'iU in tlic oviiluct, incliHling thoso u'bicb 
oairy cilia, fillud witti oolls ; but Lb«i wliola embryo tit a subso- 
quont period is cotiipoMd of colU fiUud with iht) foiiucUt ioiu of 
oLhor cullti. 

In the second eorUm of tliufio roeearchcis, it wiu shewn that 
tlui raulberry-libo objoct abovo mentioned la found to oont&to 
ft c«ll larger than tiie rest, elliptical iu form, aiul h&ving in ita 
oaotro a thiok-wulled bollow spboro, whieb U tho nuclouo of 
thia eeU. It tnu further ehetvii tlmt this nuolou« i« the rudt 
mental embryo. From nbat has boon jii«t Ktatod, it »{ipQar«, 
that the same pruuuui by wliieh a iiuclviu in oiio inktanoe 
traniforins ifcif into tbo enibryn, is in oporation in another 
iiutaucu, u'ht-i'<' the prixluot dncn not uxtiind iKyoitd the inte- 
rior of a niiniitv uiid traj]iiitory oell. Making allowauuu, ia- 
dMcI, for a diflcronce ill fonn aud size, thti dtuoription givoo 
of the Olio might be appHud to tht uthL>r, It was dhewn in 
th« Moond series, tliat iu the production oftho eiiibi-jo out of 
a nucleus, layer after hiyer of cells come into vi«w in the inte- 
rior, while layers previotiidy formed are pualiud further out : 
each of the layt^n bviug no di-jtincily circuiiisoribt-d a.s to &]>• 
pear almost mcnibranoui) at it-i HiirfuDc. The same moinbranous 
uppMittiuw preMUls itsolf at iliv tui-fa4}i> of tlm suvc-ral layers 
uf a miulviis in many Utuntiimx. L^urtber, in the formation of 
tbo embryo, a pullucid c-entrL' u lb« point ai'oniid wbicb iu>w 
layers of culls oontinnally coino into new ; u centre corrct^pond- 
in;^ to th.it pivitt^ origin to Hiiiiilar appoarances in every nu- 
j^lfiusdtmcribedintbL'preoeni memoir- It wassliowntbatin tlio 
[H-yo tills myeterioiu centre in proiont until it has iu»sum«d 
the form of the iiavity, including tlieeiuu« rhomboldalis, at the 
evuLnd poriion of tli*i nervous system. 

The process above dciicribud, ua giving origin to the dqw 
being in the niiuumiferoue ovuiu, is no doiibt imivorAal. The 
author thinks thei'c is evidence of itf> occurrcnco in tbo ova of 
batraobian reptiie'r. Home usiic-ou» fiidius, and oertain of the 
molliuca ; tliough the oxplanatlon given of tltcao hu« bG«Q of 
a rery diiFiTcnt cbaiRcter. It lias hithf^rto been usual to re* 
gard the roiiod wbito spot, or ciottricula, on the yo]k of the 
bird's laid egg. as an altered state of the discus vitelliimfi in 
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tiic unfectrndntcd ovarian o^-um. So far from tliinkiiig that aucli 
is the cojte. the rnithor believes the whole stibstance of the ci- 
catricula ia the laid egg to havo \U origin within the germinal 
veeiclv, in the suuiu maimer an io tho ovum of mammnlia. 

There \b no fixed relation between the degree of development 
of ova, and their sizo, locality, or age. TIio variation H-ith re- 
gard to siie is referable chiefly to a difference in the quantity 
of fluid in^bibed in different iiirtances by the incipient chorion. 
Vesicles filled with transjiarent fluid are froijuently met with 
in the Fallopian tube, very much resembling the thick tran- 
aparent membrane of the ovarian omm. Those vesicle? aro 
probably nnimprognated ova, in the oourse of bping absorbed. 
The so-called " yelk " in tho nioi^) or lees mature ovarian ovum, 
connets of nuclei in the trnniiitioii Ptate, and exhibiting tho 
eompouud atnieturo above dL-serih(>d. The niasa of these be- 
comes circnmsoribed by a proper nioiiibrane. They and their 
membrune 8ub8Gi|uei)tly disappL'ar by tiquefaotion, aod aro 
Jiiteceoded by a new set, nrisijig in the interior, and likewise 
boeoming circumseribyd by a. pro]jer tiienibraue, and mo on. 
This explains why muxu observoru have never seen a membrane 
in this situation. After the feeiindatieii of the ovimi, tho cells 
of thu tunica granuloaa, that is, part of the eo-ciiled " disc," 
are found to have become club-shaped, gi-eatly tilongated, tilled 
in soniH inatancen with cells, and eoimectod with the thick 
traiiapareut meuibraue by their pointed extremities alone. 

That tho thin membrane described by the author io his ho- 
cond «oriya an rising from tlie thick transparent nn?mbrano in 
the Fallopian tnbe, .ind imbibing fluid, i« really the iueipiont 
chorion, was then shewn by tracing it from stage to stage, up 
to the period when villi fonu upon it. There rGmained, how- 
over, two (luestious imdecided ; viz., whether tho eliorion ie 
formed of eulls, and if so, whether the colls are those of the so- 
called " disc," brought by the ovum from the ovary. The 
author now states that the ehorion ib formed of cells, which 
graduttUy colleel around the thirk transparent membrane, aod 
eoaloseo ; and that, the celis m qiiBation are not those of the 
"di«o," brought with the ovum fram the ovary. The cgUj! 
which give origin to the chorion aj-o intended to bo more par- 
ticularly described in a future paper. 
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The exiflting view, namely, that a nticloiw, when it IcATOS 
tfap Rieuibnuio of \\» cull, aimgilj (ti^iippi^ani l>v lii^iiofiiction, is 
inajiplicnbtc to any nucleiis observed in iJn? cotureo of these in- 
vestigatioDa. The uii('lt:UH ivtwlvtw itself into incipient cells ia 
tho mnimor above dettcribcd. In tracing this proc€u». it ap- 
[M'arH that the niiclousi, and especially it-g eontrnl [wlluoiil oa- 
tity, ia tb(> seat of chougos which werti not to havo boon ex- 
poct<^d from tlio recently aiivnjicccl doctrine, tliat tiio dioappoar* 
ing uucleiis bos porlunucd its ^iitiro offiot* by giving origin at 
it« surfooo to the nieinbrane of a singlo eoll. It is tho mj-^o- 
rioiis contrt; of a micleuH wliicb is the point of fecundation; 
aud the pljic-o of ui'igiu of tuu cuUii coiiHtitatlug th*; foundation 
of the uftw being. The germinal Tosicle, as already stated, in 
tlto parent cell, which, having given origin to two oclld, disap- 
pears, «ach of it« !iueci«sani giving origin to other two, and m 
on. Perpetuation, however, at tliis fieriod, eonsists, not merely 
in the origin of i-«l!s in e«U»i, but in the origin of colU in the 
pollucid euutrul part of whnt had boon tlio nucleus of eella. 

The author shew* tliat neither the geiininal vesicle, nor the 
pellucid object in the opithetium, in a oytoblast. Ho suggests, 
that the celhi iuto whiuli, aeeurding to his obttervatione, the 
nucleus bvcouies resolved, may enter into the fomuttiun of so- 
condoiT deposits, for instiineo, sjiiral tibrea ; iind tliat they 
may coutribute to the tliickening which takes place, in some 
iiiHti^neeii, in the cell-iiionibrano. 

Tilt' germ of certain plunte pa.H.WH through atates so much 
resembling tliow occurring in the genn of inaiuniiferous ani- 
mals, that it in not uui<y to eoimider theiu aa rt'sultiitg either 
from a diflereut fundameuUd form, or from a procww of devc- 
lopuiuut which, oven in itR detailK, tt not the aaxae ua what has 
been above dnijcribed ; the fundamental form in iiue&tion in 
Mammalia, and, therefore, it may be presumed, of Man hJm- 
stflf — being tlutt which is peniia,nent in the simplest plants — the 
single inolated cell. 
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0» (fie Fre^encif of T/iutuler-S/orma in ihe Polar fftj/ioHt, 
By M. Vof BiEtt. 

M. Ari^, in liU elaborate work on thunder, published in the 
y«or 1838, hi)8 titatml it ns an e^taUJsh&il Taot, " (iai, in tintcids 
aeean, and in isloHfU, U uewr tkuadert beyond th* 73° ef K. tati- 
iude ; an<t tAal ai tke 70' the pAtnouunca w rcrv uidom kmrd — 
leare^y vitee a-year.'''' M. de Buer, who was tmvelling in the 
exb'eme north of Europe in 1837* having had oocuaioa in nutlfs 
obsui-vation^ which exhibited the limit of stomu. if »uoh limit 
there is much nciirer to tho pole, has coniuiuuicatiHl to tho 
Imperial Acudoaiyof Petei-ebut;^ in a uote, nnd under form of 
a letttT. dated thn 7th of May, to M. Jacobi, the remnrlts he 
himself has made ou thit! aubjuot, mid those he has eoUccted 
from other authnr^j. OF these we shidl supply a sunininry in 
Liew nnrda aa powiiblo. 

M. du Uaer uomnieiioes by direotiti^ attcutioii to the cir- 
eumstuiico. ihnt M. Ara^ hoa based hi& gtrntral conolueion 
upon an insiitlicient nambar of docurautile. ** la truth." be 
remarkfl. " M. Arago liiis only uori^ulted the £iiglieU voyaged 
undertaken in our own timee to tlic northern parti* of Aineri- 
CR> and Spitzbcrgun. and tho observations ifiade in Iceland by 
M. Thorotcnwjn for a period of two years only. At Uio name 
time, many of tbcso voyagers were for a long tituo on the wide 
ocean, or in islimds of no great extent, and tiu one knows bet- 
tor than At. Arogn that thn farther you are removed from coii- 
tinentfl, the inojc rarely do you cnoountcr tlinnilei'-gtormB. 
But. ill addition to this, more extended oUM^rvatiifDii prove, 
tliat in the very eamt; spots where thefiu ]iasBing voyagers have 
not hotu'd thunder, it hue from time to lime bct-o hoard by 
others, no that this propoaition may be etaled, ' T/iai mi north- 
gm latitude hiU heat attained b^ man in «hich tAmider ig not 
knoirn to Occur.'' It even thunders at Spitsbergen, though cer- 
tainly very rarely. In Nova Zembla, 1 have witnetiscd a thun- 
der ptorm beyond tlio 7*3', an<l the narratives of the hunters of 
tho wiilrus eontain many uccouuta of it." 

We ehall coninicoce, however, with Iceland. M. Arago'a 
notice of thin ieland ia as follows : — " Icdlaud ia often adduced 
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M a oonntry in which tbiin{leF novor ocenrK Thg word pMtr 
here ixseil, however, should be aUarttl, for in an intcrvnl of about 
two years wo find, in the motoorologie.il ob^fcrvationa of M. 
Thoretensen, there naa one fl.-iy, the 3Qth of NovArabor, ia 
which tliund^i- n-ni) hwtrd.'' Upuii thi» sontim^nt M. Bacr ra> 
mnrkji, " Thnt if then? b« those who addiie*> Iceland as a coun- 
try where no thunder ooours, it ia evident that they have not 
eonatilted tho nitmcrona worko which have boen written regard- 
ing it. Thundur-slonns are in nwility fre^ncnt then?, though 
not eo oommou as in raoet othor partu of Europe. It in not to 
he forgotten, my Obfaen and Povelson, «3 a inoinorablo fact, 
coDnectul with the northern jiaii. of loelamL, that thnnder- 
etorms prevniktl there, and terrible Iij;litiiiiige, durinn tia vheh 
fl/(Ai»«Hn»»pr of the yonr I/IH, nnd thnt, on the lllh of June, 
a man wa« kilt«l by a thunderbolt. The name objiervcre, who 
dwelt long in Iceland, nsAcrt, tliat lightnings are fr<N}\icnt in 
the northern part*, and that thunder is heard there from time 
to tiint'. Ill th" woatem penhisula storms iire rnr«*, -ind thun- 
d«r ia only heard at distont intervals of time. Thunder » 
nioro fret^iicnt on the southom portion of the island ; there it 
has twice dertrojed the ealhe<h-sl of Skalholt, nnd in 16:34, M 
removed the pools from a number of houses. Anderson* teJln 
OS that it thiinderu in those countried nmiolly only in winter ; 
and Olafsen niid Povelsent repeat the assertion- 

" In Opoeidand, thnnder i« morp uncommon, according to 
the statements of Kgwlo nnd Crantz-J The former of thoH 
miraioaarteB resided in the fiountrj- for fifteen years ; and th« 
latt«r reniarUt?, thnt you sometimos observe lightnings, but 
thunder is hat seldom heard. 

" Upon the continents in the same latitude at loelnnd, 
thnnder i« much more frequent than in that iRlond. In 
Amcrioa, on the ooasta of Hndson's Bay, Kills und Jntnes 
Hudson have witneised thuiider-Ktorma.g On the thunder- 

• Andcwon: Ka* lirichten von Island, Orcsaland nfidderStwaw Davis, 
1347. *. 123. 

t Voya^ en Itlantlfi futparcrita, &c S. M. D, t. T. p. 13. 

t £gode, Beachnlbung und Niiturgawkidittt toq GiiinLuid, «. 79. CraoLE 
Historie von Grcpnland, !>. i. s. 62. 

I 8cOTwAi}-'( A«<v«it< «f lb« Antic Rtgioqi*, t«I. i. p. 416. 
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stornu of Labrador, tho obscrvuttone of Latrobu nmj be oon- 
salUnl.' M. Aragu fonads liis coriclitfiioii upon the ciroum- 
stftDoe that the observationa of Captaiu iVtmklin, made at 
Fort FruakJiu, iu latitude 65° \2t N. (und cot iii ^^\ u he 
has indicated by mistake), and which atate the occurrence of 
thunder only one* (29th May) flmring a whole year; but ho 
M«ms to have overlooked the faot, that the month of Juno u 
omitted in the tables, the month in which, of oil others, anch 
irtonng arc opt to occur in tho northern reponB of the Conti- 
neat.'l' In JBuropo, in the same latitudes ns Iceland, thunder- 
atoinns acw still more frcq aont. J« lin hewd thunder eighty-eight 
tirac-sdunng twelve years, at Uleaborg (Lat. ^5" N.). in othot 
words, 7--J times a-yoor.J At Archangel (Lat. 64^ 34' N.), 
according to the ob»orvationfl of M. Kupffer, there wcn> 121 
thunder-»toi"ni9 in eighteen years, or in the ratio of 6.5 a-year. 
At Beresow (Lat. 04°; there were, in 1832, sii storms. At 
Jalnit^k (Lat. 62' X.)it thundered six timeH in the year 1838. 
At Nertachinsk it occunvJ eighteen times in six years, or at 
tho rate of 3 time? a-yeiir. These observationB aeem to prove, 
that the froquency of thunder-etorma is regulated by tho i*0- 
therraaJ, or still more by tho isotheral lines, rather than by 
the degi'ees of latitude. 

" To tbeae facts we now add a few other observations which 
were made further to tlio north, and which prove that, in 
Europe, thuiidvr-Btorms att> not so rare as they appear to bo 
in America, aoc-ording to the obsurviitionu oi' Captain Frank- 
lin. Wo first estraot somo of the notes of M. Sehrenk, a tra- 
velling botaiiirf, who, in thu year 1837, traversed tho terri- 
toritJa of the Sainoyedos : — ' On thoSdof Juno, ujion the banks 
of tho river Rotschuga, Lat. B3^^ N. experienced a thunder- 
etorm : on the 8th of June, on the banks of the Sylma, same lati- 
tude, thunder occurred along with rain, but without lightning ;[] 
on the 17th July thcrn was another thunder-storm, in the do- 



• PtU. Trnniwrt. vol. Ixix. and vol. Ixxi. 

t Franhlia's NiurrativL' of ii. Kecuud t)xjH'd!lJun to Llie Shorei of th« Potw 
S«ih ia tb« years 1025, I33ff, 1837. Append. lux and Isx. 

t Der K^ng1. Scliwnl, Acjid. Ncue jViiUiuiiIlun};en. Bd. x. (Jiilug. 1780} 
S, 10!". 

11 OacTgi'b B0u;«rkuii^«n 0ia«T Bciee im Bub : R^it tie, Bd. L e. W to 43^ 
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wrt8 destitut« of treeei, which uxe called TunJrtu in Rusgia, in 
Uic latitade of 68° and a trifle more ; and, lastly, on tlie 21st 
July, in tht* latitude 69', the same truveller witnessed inuuh 
tight ning. but without thunder. Dai-ing a journey of a wecIcV 
continuance, which was made the name year in Ruasiau Luji- 
tand, along with M. Lubniun, tht-rc- wuk on the 2!id of June, 
near the mouth of the river PoQoi, at an ialiahit«d port nliidi 
itcaJledTriOstrown, Lat.l!7% a thnnder-storm which continued 
for three hount, and wliioh ajipeurcd to extend om far aa Lat 
68* N. M. Reinecke. Captain of the Russian Kloritie. who. 
during his examination of the coaAts of the W bite Sea and of 
fiusinaa Lapland, dwelt at Kola, and upuu the north iwasta 
of that port of Tjapland, from the middle of March to the end 
of mmmer, heard in thi^ country*, between G3° and 70", eight 
atonna in 182C; and at L't*ioki. Lat. 70", Wcgcliua henrd 
thunder thrice in the year IJ-'iS. 

" If it be true that th«r« are a greater tmiubur of iitormN 
in the int^riov of the Arctic countries than upon their ghores, 
they, nevertheless, aro not altogether wanting even in the 
midat of the Polar ice. Admiral Wrangell, in one of the p»- 
riloua journeys which he made npon the ice of the Polar Sea, 
to tiH> north-eart of Siberia, obsoned a thunder-storm npon 
the ice, even when out of alxht of land. 

" M. Ziwolka and I witnemed a storm in the centre of Nova 
Zenibla, at tbe weotcrn <niib<JUt'liuro of Alatotschkin'Schar 
Strait, m Ul. 73- in', on the 26tli of July 18;>7. Rdthmauioe 
beard thunder three times in the doutbom port of Nova 
Zembla, tctw«-*eu the latitude** 71* and 73i', in tbe course of 
the voyages he ii)ai.le during the last century, and which oe- 
oapied two stimmcra and twonty-eix winters. 

" Fiuttlly, it sonietimcfi thunders at a higher latitude than 
75', and even aa far north as Spitsbrryen. Thin wc learn from 
the recital of four shipwrecked Ruaxiaus who found an aaylum 
on the eAstem isle of Spitzbergen, on which three of them 
lived for nix ycunt and thrc.^ loooths. Tlioy heart! tliunder 
onco, but on«e only, during this long period." 
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Kotief of Eiecatcd Sea-Beaches. By Aiax STtTc:«ON, I.L B., 
F R.S. F,., Civil Engineer. Communicated in a Letter to 
Professor JamcsoQ. 

SXRItRYVOmX LtOBTR017I^E WOSKS, 

20 Hilei Soaw»rd oT Ions, 
Mr Draji Stft, ^pnl sa IBM- 

As yon inTited mo, when I bad the pleasopo of seeing vou 
before I left Eilinburgh for my eammor exp^tition, to commu- 
nicate (nn mtitter how imperfectly) any ob*«rvnti<tiut which 
intp^t oeciir to me, or ftitts whieh might come under my notice 
ID my exitp, I beg Iwive to iroiiMp you with the neeoiiipanving 
section of two ancient beaeliea in the Island of Mnll, which 
Br« situatH not far from tlio qnaiTiiw, the property of his 
Grace the Dulvi* of Arj^yle, that sM|)[)ly thp materials (bt 
Skerryvore Lighthouse. My attenlitm ^^;ls directed to thisitpot 
by an intelltgent person, Mr Charles Barclay, who is foreman 
of our quarries, «nd who recognisod in the spot to whieh th« 
sketch refers, a resembhinee to sume irf" the principal features 
described by Captain Basil Hal), as baring been observed by 
him on the const of Cliili. This bench k in. a district of the- 
parish of BuneKsan, called the J?(w« cf Mull, about half a mile 
NW. from tlie toch nlieiwe opened our quarries. Thi> district 
of the SiWf is entirely composed of granite, which cloeely re- 
Bembles. both in it« structiipc nod the mode of its arrangement, 
the eelebratf J granite of Peterliead ; and as it is in some pinoes 
tinged of a det^p red, and but thiidy and partially oovervd "witli 
moss, it gives the whole coast a reddish appearance, from 
which I beliere h bus acquired it» namu. The length of tiie 
£HCa of the lower of these two beaelies is about 700 feet, md 
its distance tVnm the highest point reached by tiw tide is about 
250 feet, while thv It^vel of ita top is 25 feet ubovc the hifffaeat 
level of any tide that I conid trace. What I suppose to be a 
second beach, k k-ss dihiinctly dcAiiod than the lower ona, 
and is situated fully -40 feet abuTc the level of high water. It 
is more exten.sivt; in its face-vaU (if 1 ibot m apeak) ; but I 
did not take any measurement of its length. The heights in 
the nceoiiipiiiiying section were determined by actual meafiure- 
laent witli a Kpirit-lcvel. 
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A ii lb* top of the higiier Ait<unt Bavtli, wbich Is 4CLt Ael ■bov* U)« pnMtit 

B iifbctoparthtlonBpAiicwntBeiMb. which e*39.3rMLaboi>o thotOMMit lileti- 
wttUrof fi^Hnc tUn U C. 

Tk« dintcniiociD in t\m Mclian uw Ktvaa tn ri<«t bbJ ■lee'mgda. 

1 have but little time to spemilnte on iho suhjoct of these 
lieaches, and I sliall tbprefore onlv trouWe you with a few 
obsepi-ations which occurred to ni« on the spot. The npper 
beaeb is term!iiati>d at hoth ends l>y the hill country of the 
Pottt, and 18 also, in its middle, 1>rokeQ by a round hillock 
which on one side appears to ht- riiiin^ out of the ti^vol pluln 
wbiuli form«i the top of the beach. VTpou dijrging. I found Oie 
same spMnes of boulden as tbosL> which lie du the prAsent 
sfaon, mdthey wpre only covered »'itli a Ihiii but touifli coat 
oS mossy gi-ass, wliicU the spade pcoctrutcd witli difficulty. 

The lower beach has much more marked ft*ature« than the 
upper one ; and its appearance Is such an ran hardly fail to 
strike the most careless observer. It has aoRK'wbnt the look 
of an artificial mound, the gniund being lower at the t»«ck of 
it than at its fece or crest. Two projecting tongues, in which 
the niljoiiiing lines of tlic bcutb unite, ure very remark- 
able, and are obvioHsly produced by the action of the waves 
from the sides of two small bays opposite each other, and ao 
inlet hetM'ccn them, at each of which the fai-e of tbt Wnch 
is concave. Tin;; br.icb ia also coni}M>iiRd oF boulders, wbicb» 
however, appear more I'oundcd than tbost^ of the other beaih, 
or indeed thiui those whicb compose the present sboiv. Thia 
may arise from the etont-s having" been longer exposed to the 
action of tlie soa hoforc being ra.i£nd to their present Icvd. 
Tht! contour of both these beaches, but more especially that of 
the lower one, is cbaracterizod by the slightly concuvo form 
which di^tinguighes eca-Waches compoiiC-d of gravel and EAod ; 
and 1 have not the least doubt thai these ridges arc of marine 
origin, while theiT position, it» sn almost land-locked bay, ren- 
der U highly improbable that the accumulation of grayol could 




On the Difttrrnee of I^erel betnf«e» tht 

luive been produced by any temporary stomi. As t* ^vh*- 
tiler these changes have any connection witli tlio&e which h.'ive 
convulsed th« neighbouring volcanic districts, I will not eveu 
hazard a guess. I have not been able as yet to detect any tracer 
of marine organic remains on any itart uf this coast, although I 
looked for them in connection with the levels of tho beaches, 
nor coutd 1 find any traces of n vertical dislocation of tlie strata 
in the neighbourhood. This, lionevor, need not discoiwage 
others, as my glances were very hasty. 1 have engaged Mr 
Barclay, who enters zealously into the inquiry, to exaamint 
the neighbouring rocks, with the view of detecting any ap- 
peamnces which may he interesting in cunnection with the 
btaehea, or may in any way tend to ilUistrate their history ; and 
I shnll not fail to apprize you of any thing he luay pick up in 
bis freiiueut perainb illations, of the coast ; nor shall I iicgk-ct, 
when my affairs ug&iu call me to Mull, to prosecute the sub- 
ject as far as I can, I am, my dear Sir, very faithftilly yours, 

AXAK SlST&HSON. 
Professor Jmneaon, &c &c. Sec. Ediabiugli. 



On Ihe Differmee of Level betieeen th« Dead 8m and the Medt- 

Ui-ranean. 

It is a remarkable coincidoiicc, that, at the very time when 
fcho last Russian Expeditiou was occupied in dotenuining the 
problem of the relative levul of the Caspian Sea, a lee,"* exten- 
mve, but oqiuilly interesting example of a groat depriissiou was 
discovered m Palestiiii='. Professor Schubert of Munich, two 
Englishmen, Mesara Moore and Heek, and M, J. dc Hertou, a 
Frenchman, almnet simultaneous ly, mid quite iudependeutlv 
of one another, have made the discovery, that the Dead Sea. 
and likewise tho entire lower valley of the Jordan, are situated 
considerably under the level of tho Meditcn-anean Sea. The 
newspapers have already made occasional mention of this dis- 
covery, but tlie scientific jom-nale have hitherto been silcmt oti 
the subject, owing to the absence of autlientic information. 
We are now, however, in possesion of tlie Utter, ond it ap- 
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Delhi StMt and tke MeditemmMm. 

pears to be desirable, to prewmt a dliort analyaU of the pre- 
sent state of our kuowludgt! u[hid this intereatitig subject of 
[thffiical geography. 

In th« third volump of his Travola in the Eswt in 1836 and 
1837^ (&IM1N dcu Morgmland in den Jahr^i 1836 attd 18^. 
£rhuig$a 1839), Profuasor Sehulwrt, among other barometri- 
cal resulti!, giveji the following : — 

VviiUn FMl 
•ten* tlw Sm. naBKT tb» Sm. 
Edge of th« inouataioa of the npper r»Uoy of 

Itie Jorddtn, in n limitjHl nciuc, . 
/Boob's Bridge on thv Jondon , 
Lalo of Tibuinjt or Gunpiorntb, 
PIaiq of iLo Joriaa near Jcriclia, , 
NoTtfaern comer of Ilic Ut-nd Sua, 

Durinji; the la«t observation, the mercury ascended beyond 
tho scale of the barometer, which was not suited tor so great 
a rise, and hence ite height could only bo calculated by the 
eye. Tho obscn-atione moreover, are only incidental, in Scbu- 
bcrfs work,* and the data afforded by observation are not 
given, although a dctAiled aecount is promised in tho Munich 
Tninaaetions. 

The ob,servotionB of M. Bertoa are phortly given in (4* BtU- 
(din rfs la S<KiHc de Giot/raj/hig, Jan. 183y, vol. x. p. 274, &c. 
The foltomng (serine of ruautt« b extracted from thorn. 
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Pari til u InchM. 


Mllllnittrct, 


Hnrelt 3 
c. 
c. 

13. 
1!. 
13. 

13. 

13. 
14. 


Bcfmi, .... 

Sidcm 

Aire (Latin Mnnast^ry).. 
Jcru.nnlMii, ..." 
Jcrirfio. .... 
Jericlio, .... 
Nfirthcm extremity 
of llic Deiid 8t?n, ' 
Jvriclio* . . . 
JcrtuuIORi, . . . 


28 
38 

27 "3 
33,011 

£8.11 
23.00 

30.06 

20.00 
2G,0» 


7!i;oft 

767-36 
737.6B 
G07-0& 

7B3.;s 

7BA.03 

;8s.oa 

sii;.o& 


21' 

16 

-iOS 

2lJ 

131 

10 





The numbers here are inches and lines of the old French 
measurement, an m evident from ilie coluoin of milliiuetre.>». M. 

* TTio following if tho «e«Uttt of die le«l of the Dftfld 8&o given by Dr 

Qotthilf HuinrirJi ron Scliubert la Uia aniusinj: narriilivc : — '■ Wc woro not a 

Uttl* Mtonished hi Jericho, and still mni« nt thii IttmA Set, la i>w> the iDtit- 

OECr ui our Wome;ei (wbidi, as I sboll aftormacdii uKUiiion laont pwlicu- 

voL. XXIX HO. i,v«t.,— jirz,y 1840. « 



9B On iA* Diffirenee t^ Levei between the 

Bertou ha« Ihus rend off no emnller pRrU than whole lines; 
and neither ttio tciiiptTnture of the burotncU'r, nor that of the 
air, seems to have heeu (luttTmiriwl. Hi» obacrviitions, th«r«- 
fore, hiivu no claim to great accuracy.* Notwithstanding this, 
and p()i'Ii;t{)a other dufitiienclcs in the mooaurenients, the great 
height of 2Di Parisian inches, ohsLTvcd nt the Dead Sea, can 
only be exjtlfiined by its low pusitiuu. 

lu the Comptet Kendm, vol. vli. p. "08, M. Callier haa cal- 
culated tlic ahovc-nicntioned height of the hiii-oniRter (which, 
however, he gives as only 7i*?°"-5, iustend of "98"'".50}, iind 
thence, assimiing 7<)0'"™.O as the mean height of ihc barome- 
ter at tho level of the sea, he has deduced 400 metlt* — 1240.8 
Parician fet-t (about 133U English Pe*t) for the depression of 
the Dead Sea ; which is move than double the amount assigned 
by Profetwor Schubert. 

Shortly after h!« first excursion to the Dead Sea, a little 
air unfortunately entered M. JJertou'e batouwter. and he there- 
fore performed \i\s euhsequeiit measurements, during a jouroey 
from Hebron to Akaba and back again, by means of tho boil- 
ing point of water, as determined by a. thermometer of Lede- 

larlj, WM nut »<l;i}it>Al to Aurli otwn-vitlioitft) AMCcnd bojronil f-h.v svule. We 
tveru obli|;«<l to eoltulate the li«igbt by tbe eve, andallliougL ve i-edueod tbe 
ralcalfltioa as much as ]io8»blo, o^ing to tbi< ^xtrDrnoIy urii[<x.pi?cl&r] nature 
of the reotiU, yet llie low.l of llic Deuil .Soii fieticti ili^liiciti, wns at lonsl ODSJ, 
or, in round nurubere, G<I0 PttrUUn fiwL : lUiit is iitiirly fi-IO English fopt oft. 
«Uaf tlinl or tho MoJUcrrauojin. Wc cndern-oured tu i^xpJnia nwoy ikis con- 
clusion in Dwty |ii>«*iblu wny. l^irKl o!' nil. kh snp^uanX uii iKi-i(t(;ntnl un- 
usunllv tii)fli ^tato «f tliv l)tirDnivti.T on tlte vi^tj Aay ot oi*t obKcrrution ; but 
the pKviuuit liny'* tlorm ow^iil nihet lu b:ive proiIui-^1 a f^ll tUoa s rixe of 
tbo ■uH'curf. Wc noxl imagined thot thoro must, he somotKing v.-jtiDg with 
our inatruiiivuL, ex[ioaed ns it liail hem ta no nuoiv miacbniices ; but, on our 
Ktnm to JiTiisiiIi?ni, it ^xliibiied the samu tovuk li«4jbt a» baferv our jon^ 
DFj la Ji-rU-.Ui, NolwUli»tiiiHiing all tliie, howcvor, I cwUd aot faiivo voa- 
tnrwllo make public ao-pslrnonlinnry n. iTieiuiiii'rniwil nflr.-r niymtiirn liom«, 
nUlioimlitboiiieuiiurciucul of thi-lic-iKliti'f tla- Liiki; of Tiln-rijis corrtupoadwl 
will) it. hml it not \k'pv, iliHt notait of luy iViemlit pulilislitNl a uulic* of it 
in thw Ai'ynuiiu 2<iltiu^. And ac.ir«clr had Cbia tuJton plac«,.wli«ii imw 
ctiat«ly public! ronfirniiLliunii miule llju'ir upEi^ntiU't-, q! ikv libiioruuJ deprea- 
eiva «( th« itond or Sntt Sou, first of till fjraiD Mi foak, antl aflscwardE t>om 
otbftrolMeTvcis; cdnfirinattono which, liuvcctliolflss. make one dstanuiulimi 
tifp^nr tho ttio«t ttiaili'MHo." (\'oi. iii. p. B6) — £uriun. 

* JU. Bcttou himai^lf in nurprlRcnl nt iho gioM dltteroKce of Uie ranttlt* f«t 
^SUba taut Aac, tvo jiljtc«8 b' kog <» t^ ««»-«mi»U 
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i, which was evidsntly oot accurate enough for such a piir- 
Of these meMtiroments, the foUowin^ have the greatest 
interest : — 

ISoHing pdlnt. Taap. W tbsalr. 
Aprils. Soullinn cxtnmity aflhcl>cnd8eii, lOO'.f] Si'.S Cent. 

C. U'alt^ftM, tl BiAe\, . . 9Q.0 » 

8. Aka^i, (in (Ji« Bed 8tth . . M.S St 

M&jr 1. JcnutUcin W.O SO 

The boiling point at 1()0".6 C. correspondn to a height of 
the barometer of 770'""'.+'' (at 0), and given for the Dead Sea 
a depression = 166 metreH = 510 Pariiiaii feet (upwards of 
540 English foot), a result whicli. if either of the previous onei 

I be at all correct, must be much under the truth. 
But the result obtained by themio-barometric means, by 
Messrs Mooro and Beelc, differs still mort* from the other de* 
temiinatioiiH, Aceordin;^ to M. Callier (Cotnpte* Htndu$, vol. 
vii. p. 79fl) theso obwjrvors found tho boiling point on the 
banks of the Iload Sea = 21 6'.5 F. = 102'.5 Cent. This tem- 
perature would indicate, arcordififr to him, an ntraoppheric 
^ pressure of 815""''.C, and a^uming a mean height of the baro- 
^ meter of yoO""".© at the level of tho aea. would give for the 
drpreftiion of the Dead Sea 608 metres = 1872 Parisian feet 
(nearly 2000 English fret),* an fistimate three titnofl as great 
as that by Profcsaor Schubert. 
H From theee data it is clear, that although there can bn no 



I 



* Tlie amuuut of dvpreosiou deduced bj Menars 31oore wul BcoIl iLiubi- 
■elvcs,frvm UiuirovaolscrvaliuiiJE, U vorj dilTt^TiiDt from Lburahult of tbuir 
eX[>ori menu given l>y M. CiiUivtj at u^y^itn from [}i<? following cKinK'L froin 
>Ir W. R. Ilunitlton'i acUrena dclivonil lu tlie Hoyiil (iw^iijjliiral SociPty 
of London, on Uii^ VJXit Mny IS39, •■ The exact level of the Eurfiwn of tho 
Dead Sea, i> a point of ianauing interait sot yet eAtiifoctoTJI}' clonrad up, 
Uf UooK^, lijf tlinrmoiuctriv i>bgi<tn'atioiiM, lias oiitimntnd it at ubout tOO r««t 
b«lot* Uii; level Qf tlic ModltcmLUraii; l*ii>fc*»«r Sulmbert, tij' boriimcti'ic 
obconii tint) k. Ill GOO fi'Dt; M'liilhl Mr Kuuki'^ct, mi Austrinii naliiruliiLt, Ima, 
ftlso from baroiiHTtrt* oboen-ntionB, n-ctiitlv tttutctl it to bi! at a. deiiri-jsion of 
na lew tbui UOe fci^t bfluw iIih Mutlitturitnean ; but wi> Inint t)mt Uilx pofst 
will not lonj^tcuiain a etiunbling-blMJc fur {vi^mpltCNj as 1 uu Imppytc 
Aci]iiaiot j'ou. tliHb luort- iluin u itii>uili siuca, your 8«ufluiy, not tmiuiiidfiil 
of Ihfl iiU«r<Wt nttiirhod to wimi RDppiirs to )» one of ilio moKt retnorkablo 
fcatwrea In the phj-slcal g«»prapliT of ilie globe, placed an esceUent bnmm«(er, 
mKl* by N<nvm.-ui, :m(l cuuip:ii'i'd iviiU tbu ItnyiU Kupi«ly's ttundurd, in the 
lusda of twoyounj: l^ngUnlimm aboat lo vi»l i'nlciunai witli a. spcdtl eb* 
qa«st iluit Uie} would endeavour Iv MttJe (lie jioial ia (yu:tfi(>u.'''~'^ovt9«- 
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douM of the iow position of Ihe Dead Sea, yet that the i 
of the dcprci^ion i«a» yet by no mvuiu aaccrtained. Trarel- 
lere have lately started from England for Palestine provided 
with good baromettTH ; but it is evident thnt no great certainty 
can be obtained on tUe subject, wnlnsa oliBcrvaLiiins aro made 
for at least eonie months, and unless coireepondiiig obeerva- 
tiona ai^e iua<le at some neighbouring point on the coant of thcs 
MediterranL-an, which have been awonting in all the mcaeuro- 
ments hitherto made. 

The fact of the depression of the Dead Sea will, at the tamo 
time, decide another question, which has of late years been a 
subject of discussion among geographers. It is well known 
that it was discovered in 1805 by Seetzen, and afterwards con- 
firmed by Burckhardt, Bankes, and many other travellers, that, 
from the Houthem extremity of the Dead Sea, a continuous 
longitudinal valley, like a trough, runs down to the Gulf of 
Akaba, the eastern branch of the bifureation of the Red Sea. 
This very distinct valley, which has quite the appearance ae if 
it were a continuation of the tJidf, has for some time given rise 
to the upniion, that the Dead Sea formerly stood in coniieciiou 
with the Red Sea, and hence, that the Joriian formtii-ly flowed 
into the latter.* The low position in which it ia now proved 
that the Dead Sea h placed, shews, however, that, at leaflt in 
the present condition of the eurfaco of the earth, it munt al- 
ways have been an inclosed basin. This opinion reoeivca a 
further confirination frum the nature of the longitudinal valley 
just Gpoken of. M. Bcrton, who was the first to travel through 
it in its whole extent, found that it by no means presents a 
continuous flat surface, but that it consUts of three distinctly 
separated portions, iradi el G/wr, Ti'ndi el Ataba, and Wudi et 
Akaha: and that, nearly in the middle of it:» length, it contains 
a water-shed called El S'aleh (the roofj, whence the streams flow 
on the one side to the lied Sea, and on the other to the Bead 
Sea. The northern portion IFijili el G/iur, wbieh is. upon the 
whole, very fruitful, is, as it were, a continuation of the Dead 
Sea, and salt streams descend from the mountains to its mar- 
gin, which evidently give rise to the great saJtness of this sea. 



• Fidn Yea Hotfa O^jchickte der italUrUcken va^lndenuiffen der Erdaber- 
Jtiiete^ vol iLp. 116; and oUkVt aalhoiitioK. 
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M middle Yalley IFadi et Araba^ has, in it^northcru portion, 
a long niuTow furrow, which, at the first glance, mi;^ht be taken 
for a coatinuation of the valley of the Jordan, in which, how- 
ever, in the winter time, the waters flow from the south to the 
north, towards thn Dt^iid Sea, A fidlor elucidation of tlie rea- 
son!! for the orl^iiiiil separation of the basin of the Dead Sea 
from tiiat of the Red Sea, in given by M. l<etronDe in Uie 
KoureUi-i Anufiira deg Fof/fii^a' fnr 1839. 

Finally, it ought further to ho mentioned here, that the 
Dead Sea is distingni&hed by it? great depth ; for, in the 7th 
volnme, p. 45(t, of the .Tonriml nf the (Jeo^aphical Society of 
London, it is abutud, that the nuimdinga of MeiurK Moore and 
Book shewed a depth of upwards of 300 fathoms,— (Po^^on- 
dorfTft Afutalen dcr Vhysik und Chemitr, 1840.) 



On account of the gi-eat interest excited by tho fact of the 
depresaon of the Dead Sea, it may not be out of place to in- 
troduce here Russegger'a account of hiaobservfititms. — " 1 sub- 
pftoded, with some degree of cagerueBe, a barometer on the 
turret of an old oa«tIc in th*) small town of Richo (Jericho). 
The mercury, at half-past five o'clock in the evening, and at a 
temperature of the air nf 18' U. (ito.it F.). stood at 786.1 
millimetres (that is 29" {K".42 Parisian measurement), and at 
mghb o'clock ia tlio evening, it stood at 78(58 millimetrea (or 
20" (yjT) at an atmoBphenc temperature of 14° R. (63'.5 F.). 
During the morning, I rode to the Jordan ; and at the osua! 
hathing-plaoe of the pilgrims, the barometer ascended to 801.8 
nulliraetryfi (or 2.0" T"A2) at an atmospheric temperature at 
mid-dayof 2r.8R.(81.05'"F.) I then proceeded to the coastof 
tho Dead Sea, and on suspending the barometer, T could no longer 
make an observation, for the mercury >^tood close to the top 
of the tube, which was too short for the great deptli at vvhiuh 
T then was below tlie level of tlio sea. Taking into considera- 
tion the temperatures of tho mercury at each ohsen'ation, and ' 
calculating the average of siuiuttaneous observations at Jeru- 
MiJom, tho following are the results of the liEiighte or depths : 
The town of Biehn in the valloy of the Jordan 77-t Paris feet 
(about R2-'> Knglish feet) ; hathing-plaee of the pilgrims at the 
Jordan L26it Paris feet (about 1S50 English feet) ; and tKs 
Dead Sew about 30 feet hv/ev than iha lo,^, vt\ivcV 'v% t^^ax. 
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two Kn^iuli niileH diRtant fmin it, or i^lO Pamion feet (v 
wards of 1400 KugiUli leet; btdovr tlie levul of thf Medi- 
tftrranoan Soa. It ought not to bo left without notice, that 
the rc-^ulte of Schubert, or rnthor of End!, rest mil}- on eati- 
mat«9, aiKl not on obtjuni'ationii. Thu», in a uianusoript, now 
lying before me, it is said: ' 1837, Api-il 12. Joriuho, dur- 
ing u vioJont storm in tlie evening the mercury stood bo high 
as to be covered by the woudea mounting. As far us could 
be estimatt^d by inclining it, it muHt liavo roaohud at least to 
347"= 28" 11'" : thci-mometer 2.54° R (88'.,i3 F.). April 13. 
ot mid-day in fine weather, tlie same eiroumstonco took placo 
at the Demi Sea, that thu gluss tube was visible for too slkort 
ft diiitance, and that the scale could not be obsen-ed to a enf- 
ficicnt height. Aocordirg to the estimate of its height foroted 
by inclining it, the mercury nmat have stood at G4S"' = 20"O"; 
thennomfiter = 23ff' R. (8o».15 F.).' From, these estimated 
and not observed boiglito of the barometer, Stoinheil has ot£- 
ciliated the deproseion of Jericho at 527.7, and that of the 
■urfoce of the Dead Soa at 508.5 Parisian feet under the level 
of the Mediterranean. Aa Kussegger's barometer still ud- 
mittod of the actual reading of the height of the m«rcury, we 
might certainly be inclined to give his results the ^rofereocd, 
or at all events the number assigned by htm to Jericho. It 
8eeni«, however, doubtful, and not reeoncilable with appear^ 
anecB, that the Dead Sea. should lie o45 feet lower than Jerioboi 
What IluaBOggui- termed a. castle, at which he madu his obser- 
vations, is a tower of about 30 feet in height, and if we esti- 
mate thu diftcronco of height between the surface of the earth 
at Jericho, and that of tb» Dead Soa, at SO or UO (180 or 
190 I) feet, wo obtain for tho surface of tho latter, at the 
most, a depresaion of 900 Parisiim feet (upwards of 1050 
English feet) under the level of the ModlterranoaD, which 
coFTcsponils welt with the deprctision of tho Sea ot Galilee, 
deduced from the obscrvatioun of Enll. On the 28d April 
1837, ut 6 o'clock P.M., at the Lake of Genciwreth, the height 
of the mercury was actually observed to be 28" 10'".5, at a 
temperature of 15| R. (67^.15 F.j. Hence Steinheil finds 
ifaj luvol of tho lutte to be 535.3 Parisian feet under the 
IdveJ of the Mediterritueau : therefore, compared with the 
mbov0 amount (ddO feet), w« have 46a (««^ (ot th« height of 
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the him abovo the It-vel of tlio Duitl Scu, uliicli givo« a. ooti- 
sideroble but not extravagant umouiU of duiwout fur tlio Jor* 
dao. Sciiuborfs cxjKiclItion a.rrivcd in Jcru^ftleiu, on the 28tb 
Murcli, uiid i|uittc(l the Holy Citv (ni tliu 15th April. During 
thi« pertoil, Di* Eixll uiudb 31 but'utiii'trical uiiU IhcniiuiuutricaJ 
obsorvatioDS, on the first Qoor of the Latin Monastery of St 
Solvator. Theiw indicute<L a voj-iation of only 2"'.S ; for tho 
greatest hv^ht wq« 31U''^>, uiiil tliH siuulU'st wim3U7"'.0. The 
height of Joruaalc-iu, oh deducutt frutn thvso ob«er\atioii9, and 
Bcoording to SteinheiPH calculutiuu, ia i!472.0 PumUn feet 
(2634 Engli»h foot) abuve the lerel of tbo Meditermnean Sea, 
which agn:u)i iicrfuctl}' with Kusavggur'ti dctiiriniiwtion, who 
assigns a height of 2470 Parisian feet to St Salvator, The 
highest summit of the Mount offUives ih, nccording to Erdl, 
only &3 feet f^ l-Jnghtth) higher than thv Latin Moniutery ; 
but the bed of thu Kedron, iit ili« tomb of Jehowiphat is .tSS fvet 
(355 English^ Iowlt than St Salvator. Daiuascua lies neiHy 
22^0 feet (2:344 Rnglinh), the paw of Lebanon at DKhebel 
Mukm«l 7154 f«et (71^24 English), and tlie gruve of tlie cedars 
of UbauOD, 587S feet ((I2<14 English) abovo tho Sea— f'i'nm 
Btr^tu'* AUmnack,/Hr 1840. 



Report on the Geolo^ of Xew/uundland. 
B.A. & F.G.S.' 



By J. B. JuKEfi, Eeq. 



In the present etato of gtulugiciil scionoe, au obeerver com- 
mencing an iiivcstigJitiou of u eouati7 at a distonoc from those 
which liave been already described, ia very mtich in the condi- 
tion of one who b<>gin4 tlie ncience nfrciih. Tho nomoncloturo 
and classiHcatioii!! with which ho haa been familiar, liavoto be 
discarded, or at all events Ir'W ok of uncertain application to 
the things he lias now to examine ; and instead of tnicing and 



• The copy uf tk«rq)urtvenll»u«was a^.■TOlupaIlie<^^y llie rollowinglotlw: 

—" ii<crclari/i Ofkf, X'^v/oiiu(iian</, l»f/( Filriiririj 1(140.— Sir.I iiui directed 
by tli« Go^-nrtior, lo LPaiitmil lo you :> copy ul a ri'iioit on liie Geology oTlliis 
hlnn<I| tatAv hy Mt .1. B. Jukes, who is prospnilia^ a geolopiral Kvrvtf 
nsdw aprovieiun niaaiit tin tli a I purpose by tli« Uegi^l'ituro pflbe Culony. t 
lian ike liongur to bOi ^a, your obcdicnl tinuililc strt^int, 

" TIh FrofiiMor of OvAogj m Uw UoiTcmty of fttisbsigh." 
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Qiappiog down a wriee of rocke the order of which is known, 
and in which the idGuttfication of one affords a ready clu« to 
the intcrprotfttion of the rest, the geological surveyor has to 
labour at long, uninteresting and perplexing deta^ils, in order 
to acquire the preliminary knowledge with which to begin Iii« 
work. If to thcso corf! derations be added that oftKediffienl- 
tios arieing from an uncleared country and a dangerous coaat, 
inoreaaed during the latter part of the season by unfavourable 
weather, 1 hope the sniall part of the Kiirv^-y which has l>eon 
oompletcsd during the paet summer, compared with what I had 
expected to accomplisli, wll be sufficiently accouiitcil for. 

Tbc best fonn into which the materials collected can be 
thrown, -will, 1 thlok, be, first of all, a general account of Ihc 
different formations met with in the course of the euvvey, and 
then a sketch of the portions of the country occupied by each, 
their local varieties, and then their rcktions one with the other. 
As I have not yet been able to connect the eastern and western 
aides of tbo Island, I will doecribo thorn each separately, as far 
at least aa regards the etrutiiiud rocks. And inasmuch as any 
names which can Lc given to the eevetal formations raiat be 
for the present provisional, and I wish by all means to steer 
clear of that fruitfid source of orror, hasty generalization, 1 
ahall apply to the different formatioiie, nnmea derived either 
from those places near which they are best exhibited, or from 
some obvious and general character,^ 

Stratifi&ci Rocks of the Baslem part of NewfouadUuui. 
fin the descending order: ) 

\. The Bell lite Shaleand Gritstone Formation. — This fonuft- 
tion is the newest or highest in the series of stratified rocks 
on the eastern side of the Island. It conast^ of a groat mass 
of dark brown and black ahale, interatratified with beda of a 
Bne-grained gritstone. The shale is of various degrees of 
hardness, sometimes crumbling beneath the finger and in very 
tliin lamiuae, at others in thicker plates, requiring a sharp blow 

* Our rewki'B wil] finrl some iiilcfosling gcogiioslical iuformiitJoti regiurd- 
iag NuwTuiinilUiid, in vol. x p. l5(i of t1ie Cftinbvii'gb I'liUofiophicAl Journal. 
by WilLiani Coruinck. Ei<i. : nnd m vol. iv. p. 151 uf Memoirs of Weni'ert^n 
NRtuTftl Histoty Society, by Mi John Boml. — £dit. 
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to break thorn. It is fre<jucntly micuofoue, ond some portiona 
of it put on precisely tbe app«arance of eomc niica.-sbtc, 
having a carved or n-rinklcd. lamination, and being entirely 
composed of scales of white eilvcry mica. Some idubs of this 
sbolo aro covered with singular markings in relier, at Bret 
eight resembling the Loaves and branches of amall plants or 
aeo-weed^; tbeyare, howover, 1 bulicTc, <:oiierctiunar>', and not 
organio. Thfi softer parts of the shale fnNjufntly deoompoBO 
in eil» into a dark brown earth, >vliich lodges in the oreviooe 
and oa tlio ledgea of the clitf:^, and ban precisely the appear- 
nncu of fine vi-getable mould. The hedw of gritstone which 
(jocar ut various intervals in this ma,s» of slinle, are univer- 
sally line-grained, grey internally, but weathering brow-n out- 
side, generally thin-bedded, btiing rarely more than two feet 
thick, and nrn divided by joints into Hliuqi angular blocks. 
These joiiita arc almost invariably at right angles to each other, 
and when utm perpendicular to the beds, the blocks arc of 
course rectangular, and fonn good building stonu. If not thus 
naturuily si^uure, however, the stone will not readily admit of 
being made so artificiulty, as It is of a brittle splintery charac- 
ter. Id the upper part of this formation, the shale is much 
more abundant than the gritstone, which latter frotjuently oc- 
eurs in single beds, with n-gular intervals of shale between each; 
in the lower portion the beds of gritstone are more grouped 
tcgetht-r, forming a thickness somrtimes of 20 or HO fcot, and 
tho shale byars a less proportion to the stono than in the upper 
parL The thickness of tlie whole Ibnnation must be consider- 
able : but owing to the want ot* a continuoii* section, and other 
difficnhies, it iiiuat be left to conjecture. It cannot, however, 
bo ao little as 000 feet The Hell Isle shale and gritstone >■ 
in some places seen to graduate or pass down by regular de- 
grees into tho next inferior,or that which I *hall term the varie- 
gated sinte-funnation. Oneformation issaidtograduate down- 
wards or upwards into another, when, at their junction, the beds 
of each ultcruntc tho one with another, and no positive line of 
separation can be dniwn betweL'ii the two. 

2. The l>nV_.5'a/«/5/a((?-/'ormai!C7iconei8t9ofama8Sofrock8, 
tho most remarkable and abundant of which are somn bright 
red and grecnieh-grey shites. The upper part of this forma- 



l_ 



lOtf Mr Jiikes on the Gad«^ (ff Netefotmdland. 

tioD is almoflt im-ambl/ of a very iiuogmin, l)ut here aiid there 
uontaitift coarser buds, or oven |iut<;liL*a uf tsjiiull cuiij^Iuuierate. 
Tbo fiuf-grainetl bods ar« generally truvcrat'd by a elatjr cltai- 
voge, but, Troin their brittle oUnracter. seldom ^plJt into lurge 
slater, and are iic%-vr sufficiently durable to bo used tbr ecoDu* 
tniciLl purposes. Somo of Ui« ImmIs ura ^jglitly calcureoaa. 
The bright rud cohiurgcneraDy charact«ri2«« certain be<ls, each 
Led. or group of beds, being only of one hue ; eoioctime?, how- 
ever, a sudden ehntige taken pluce, the red colour ending in 
one or raora broad stn^akM, and tlie reiiiaijider of ibe uia&s 
being gr<;eai*h-grey. The oolourit aro likcwiBe in van'able pro- 
portions in lUfTerent localities; the predoniiiiatliig huo being 
red in one pluoe, green in unothtir, unrl b(3ooniing in Mttue places 
brown, oreatn-oolourud, op yellowish. The sl;ity cleavage is 
Diost frwiuently developud iti the upper part of the foriuatiou ; 
the lower betU, though rGttiining something of their charac- 
teristic colouring, lire rather eoQrser, more aiiiceous, and become 
compact slatG-roeU or gritstone. The total ibickuuss of this 
formtitioik must eerlainly e.\C(L'L'd a tiiouaatid feot. 

3. Tht Trimt-^ Say Sanditoii^ffrmatlon.'-^DuB is the rook 
whifh usually oouurs next below the variegated slutci!; I can- 
not, however, ua yet stute whetliyr the two paes into eacli other 
or Dot. The Tnoity Bay tiaudstono-iurniation in conipoeed of 
materials of which tlie following section is an example : — 

1. Dull red sanJslone or f;Tllfitont', conlainirg a fpw pchlleB, in 

BnorniOTKly- lliick beds, some Wing so much n« 'M) or 40 fed,... 400 

Z. AUerniitiu^' beds of contsc ftiiil lioe ;rraiDt?d roek, t1)c finer bedn 
exhibiting nn impctfect filaty cleav^i^c, and tho beds gen orally 

very tbin, sointtioK::' not moru ihtm thruc inclics, 40e 

{ Dark rud srindsioiie, , \ 

J Light puH.lc ditto, *, ; .'. ( ijjj 

J Dull rcdsiiiidstoneandcomrlomtraic, .■■....•> f 

iGritttone with n dull icd nnd wliitti slcipc, ■...■' ) 

4. Grceiiisli hlu[,f rock, CO 

5. Dull red sandstone and conglomerate, I DO 

Q, A contiTiued !iU«mntion of Iicds eimilnr to 8i 4, and 5, for a 

tliickness of ol Icnst soo or 6(Hl 

1700 

These gritstones and »amIj<tone» aro generally hard and in- 
tractable, having a ditll fracture, and being; not well adapted 
for building purposes. The filaty beds are filiceoua and tho 
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alaty cleavago importWcly devMoped, the whole surios being 
chai'nctcrisetl hy a.s tVw featureH ol' interest as oaii well he i»iu~ 
gined. It setiinii soinewliut to ofaoiigu in the naturo of vonglo- 
merate betlx iii some jjUuu^ as groat masses uf a grey colour, 
with fim&ll rot) pcbbloK imbcddfd, wei-o observed, belonging ap- 
parently to this formAtioti. As we deooend to itK lower beds, 
moreover, the quantity of the fckty rock hicreoM-e. From 
these two circutnetuiico^, it may liappcu that tlie Trinity Bay 
sandstonc-foniiation may bo identical with the rocks I tholi 
mention next. As, botvevi>r, there is no Jircct evidauc^ except 
miueral cbai-aetor, in favour of tliLs Mippositiou, and sonio oir- 
eumatiinccts aei^m to Diilitate against it, I KhuU dc^Hcribe tbGse 
ro«k8 Mpjvmtcly. 

4. The ^ifftial Milt Sauditone uad Conglomerate. — ^This fonna- 
tiou coDMsts ol' a group of rocks generally of a dull red colour, 
rery hard and intnietable, and tliick -bedded. It* upp«r por- 
tion is priuoipaily a coaj'se-grained suudstoue, frequently con- 
taining beilii uf conglomerate of quartJJose pt'hljics, some of 
which aro as largo a» a. man's fiat. In the lower port, the con- 
glomerate it generally smaller, and it i* intorstratified nith 
masses of n very fine grained gritstuiiu of a very light groy co- 
lour, bard aod epliutery, the beds of which aro commonly very 
thick, and in a limited ecctioD scarcely discernible. This grey 
etono muy be secu at Quidi Vidi. Signal Hill, and the base of 
the South-eide liill of bt John's, it is there u^ed as building 
stone, but, like the gritetono of tbc Dell Isle formation, its uti- 
lity for tliat purpose chiefly depends on the direction of tho 
joints which traverse it, as it ie difficult to trim it into shape. 
From all parte of the formation largo square blocks might ba 
frequoutly obtiiiued fit for tbc construction of piers and break- 
waters, or for eimilar purposea. The thickness of tho formation, 
or of that port of it cxiiibited neatr St Juhn't^, must be about 
SOOfoet. 

5. The Si JohCs Slate-forviation.—'VhQ gradation downwards 
of the Signal Hill eaud&toncd into this formation ia perfect. 
At their junetiun, bsde uf dull red and greenish tinc-graincd 
gritstone alternate with ouch other, pa«sh)g upwui-Us into a 
coarser red sandstone, and downwards into a compact greenish 
rook, that ^raduaily acquires a alaty cleavage, and arssumes 
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all thr aapfct of clay- slate. Tliis slato-fomiatton varies con 
eidvrablv in chai-acter iu different beds, and it is poseiblo tbnt 
the beds themsclvcn may vary in different portions of thoir 
coarse. Thoy are eometiraea very thin, and nplit easily along 
thclincs of stratification : in this case the cleava^ is frequently 
abttenit or. if present, its pinno appears generally to coincide 
with that of the stratification. Other beda, again, are verj-thicl, 
the mark* of stratification being confined to those bands of 
colour technically called the etripe, and having a fine cleavage 
croseicig them at various angles, and splitting them into large 
and excellent roofing slates. The colour of these rocks varies 
from a greenish hue to a dark blue, or that which is commonly 
understood by alatc colour. The tliickneas of the wholo forma- 
tion cannot be ascertained, as I do not know tliat I have any- 
where seen the base of it ; that part which ia exposed, however, 
must be 2000 or 3000 feet thick. It is the lowest stratifi,ed 
rock anywhere to be seen on the eastern side of the island. 

Stratifitd Biitkt of the Wetttrn part of NeK/outidlaad. 

The series of stratified rooks on the Western shore of New- 
foundland !B very different from that of the Eastern side. It 
consists of four or five formations in the following order : — 

1- T/ie Neic/ouiufland Coal-formaticn. — This interesting and 
importunt group of rocks resemblos in its higher portions 
the coal-fortnattun of Europe, and consists of alternations of 
flLalo and eliinoh, with various beds of gritstone, and hero and 
there a bed of coal. Intei'stratified with these rocks, however, 
there occur in Newtbundland bedn of red marl ; and as we de- 
scend to the lower parts of the formation, there como in alter- 
nations of red and variegated marls with gypsum, dark blue 
olays with selonite, dark brown conglomerate beds, and soft and 
red and white sandstones. This inferior portion of the New- 
foundland coal- format ion so greatly resemblea the new red 
sandstone of England (which in that country lies over the coal- 
formation), that it was not till I got the clearest evidence of 
th« contrary, that I could divest myself of the prepossession of 
its being superior to the coal in this country also. That no- 
thing might be wanting to complete the resemblance, a. brine 
spring is known to rise in ono spot on the south side of St 
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Geoi|^'a Bay, through the beds of red iitarl and sandstone. 
It is ccrtAiti, however, that, in Newfoundland, the bods con- 
(aiaing' coal are above these tcH inarU and smidstonca, vfith 
gypsum and mM xpriiig:!. tlit* whole eunipo^iiig but one fortna- 
tion, which it is impossible to subdivide by any but the most 
arbitrary line of separation. The total thickness of thiii for- 
mation must be very conaidBrable : I by no moaoa have any 
rea>soQ to euppojte thiit I Itavu as yet seen it« highest beda, 
while the thickne!iN which I have seen mogt amount altogether 
to at least lOOO or 200O feet. 

The group of rocks whicti I believe to be next below the coal 
fonDation, is one that I tibull cull — 

2. The Partait Port SAale and Gritgloit0. — This is a very large 
formation, something similar in eharaeter to that which, on the 
ca«tem side of the island, I have called the JBello Inlc shale and 
gritstODo ; and it is perfectly possible that the two may be dif- 
ferent portione of the same beda. Tha Port an Port bods, how- 
ever, are not so regularly bedded as thoseof Hello Isle, the shales 
are less raioacodua and more imndy, and many of tlie gritstone 
beds are laminated and schistose. The total thickneas of the 
beds seen mu^t exceed 1.'>U0 feet. 

3. The Humber Liincgtove. — This group of roekg lies below 
the Port au Port shales and gritstones, and in the Bay of Is- 
lands it is the one m-tt inferior ; I cannot say whether the one 
graduates into the other, or whether other beds may not be in- 
terposed between the two in other localities. The highest part 
of the Huiubcr Limestone which was vieiblo, was a thin 
bedded mass, about thirty feet thick, of a hard slaty limeatonc 
of a dark givy colour, with brown concretions that, on a surface 
which hod been somctiuica Bxposed, stood out iu relief. Ue- 
low this ai-o eoiue beds of bard subcryotalline limestone, the 
colours of wlii.h are white or flesh coloured with whitu veins. 
These would take a good polish and would make very omor 
mental marbles, and from the thinners of the beds, are espe- 
cially adapted for marble slabs. This series of beds has a thick- 
licee of about l!00 feet. Below these are a few feet of simihir 
beds of blaek marble, which rest on sonu; grey compaot lime- 
stone, with bands or thin beds, and irregular nodulee of white 
chert ; and these latter beds pass down into a largo mass of simi- 
lar Umeetone, without chert, and in verv t^WWtei^K- '\.\ivk%fiuk% 



110 Mr Juk«8 m Hie Oeolopy o/Ntmf 

of rock forms bills four or five hundred feet high, in nearly hori-" 
zontui beds. Itauppor part continues to be rogutariy bedded, 
but in it« lower portion nil distinction into b«le is Iwt, and the 
limoartone becomes perfectly white and saccharine. This great 
moss of white marble \<i frequently crossed by grey veins, so that 
I ennnot say that T mw any block pnro enongh forthe fltatuary. 
There is littlo dotibt, however, that, in so lai'p;e a quantity, some 
portions mij^ht be diecoTered fit for statuary marble ; and for 
all other purposes to which niArbk is applied, the storo is ia- 
oxhaustiblo. 

On the north side of St George's Bay. there U a limestone- 
foniiation, which 1 boliuvc to be in the eamr- situation as tho 
Hunibvr limcstonu, with respect to tho Port' au Port shale and 
gritfltone; but whieh difTera In oharavter so very mnch from 
any beds I saw on the [lumber, that i forbear to elaas it with 
that rock without furthor evideoee. It tiousiets principally of 
a light yellow magnesian linic^tone, having, however, interstnt* 
tified beda of grey carbonato of lime. The grfv beds fre- 
quently contain bandit and nodules of chert or calccdony, and 
the yi:llow niagitestuji berla are frequently marked with light red 
concentric nngs, which are sections of epheroidal bands of 
colour, but which do not appear to differ, except in colour, 
from the rest of thi; moss. These batitlH or ringa are of rather 
irregular fonn, something roaumbling the bands of colour in a 
fortification agnte. but being fn^qiiontiythreo foefc in diameter. 
The following is tho most cnm)ilfitc Boction I could gut ; bat as 
it was cut off by the sea bclow^ and concealed by the woods 
above, it affords no criterion a« to the total thickness of tfaa 
formation. 

ITeet. 

Tliiclt-bcddfd liglit yellow inngni'siiin limestone, 15 

Tliiti-bcddii-il diito, %Yit!i [loiizDiitiil pink stripei!) iind liAviog pnrt- 

in^i of indurated marl S 

Thick -bedded light yellow Tnng^ncFian limeetone, 10 

Tliin-bbddcd iiinki^h-j'i^llow ditto nitli Ilglit cctl ci>acentnc ilogS) 30 

Liglit groy liiiifsionp witli a bsudof ciieti, & 

Yellow magncmn Umcstoac, t 

CD 

4. Mica-slate ami Gadst. — This formation, in whatever coud> 

tfy it appears, is the lowust of the sirutiiicd rocks. Mica-Blat« 

itf a hnunated rock, made up of flokca of mica. Oneisa laay 
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Imi dosoribcd a« ittrati6cd granite. As ifl oft«u th« mm, tboy 
Imvc in this country «hlorit«-»lato and qunrtz-rock Rmooiated 
iA*ifh them. The deNoription of thcnc rooks to bo found in any 
ekmentai^ work on G^olof^, will c^juallv apply to thof« of this 
country, 

I bavo not mado any mention of the i^cou» or un«tratified 
rocks in the above fiumni&ry. Thos« met with in the coarse of 
theabove survey are baaatt. greenstone, porph}Ty, hyperuthcne, 
eyenite, and ^'onitc. It U of courec ontiroly foreign to my plan 
to entor on a description of tlicsu rocks, as their obaracters are 
constant in all oountrioa. Any remarkablo varieties in them 
wilt be noticed in treating of the ecveral locoliticf in which they 
Yfero found. — (To hi eouttnued.) 
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Morton (formerly a pupil of our University), who has 
been for jears actively employed in inveatigaling the natural 
bititory of the native inhabitants of Ibe New World, we rejoice 
to leaiii, has juut pubUiiheil the resnlt-i of la»hihuui-ti iu tliiu very 
interesting field of &LMeneie, iu a work wtieh attbrds ample 
proof of liii^ zeal, learning, and aeutencss. As no copies of the 
" Comparative I'ieiv" havo as yet reached this country, we now 
submit to our readers, and nearly in its original form, an ample 
and Judieious aceount of it, jiitit published in the 78lh Number 
of Silliman'g American Journal of Scii^nce niiJ Art. 

ITie priuuipal design of the work, says Dr Morton, has been, 
" to give aecuratw deliucation^ of the crania of more tlian forty 

• ThefoUovriftjtis tlii-riilUilleof tbe work of Dr Mnrlon :— "(>imi:i Areie- 
ricaiiAt or a Computatir* View of tUe Skulls cf various Aboriginal Naliona 
of KiwUi iind Soutli Aiiieririi ; lo wUkli is profiled an Essuy on tha vurieiies 
of Uic Haman BpctL-s; iJlusUaUil by suvmly-eight pints, nrd a roloured 
map. Bj- Samuel Oeurgc Morton, M D., Frofessorof AnutQiiiy in Pennsjl- 
ranik Collt^ nl Pliilartplpliiii.'' Phitnilplphin ; J. Dubson. London : Simp- 
U%&Unluai,wdCo. Pp. XM. foLia. IKiO. 
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Indian aatloiis, Peruvian, Dnizilian, and Mexivnii, toget 
with a particularly extcuded saries from North America, from 
t}ie Pacific Ocean to the Atlantic, and from Florida to tlie re- 
gion of tite Polar tribes. Especial attention has also been 
given to the tiingiUar distortions of the skull caiiGed by mecha- 
nical contrivances in ugo anioug various nations, Peruvians, 
Charibs, Xatehes, and the tribes inhabiting the Oregon Terri- 
tory-" Hia materials in this department, arc so ample, that 
he has been enabled to give a ftiil exposition of the subject. 
He has also Ijestowed particular attention on the cranin from 
the mounds of this country, which have been compared with 
similar rtlica, derived both from ancient and modern tribes, 
" in order to examine by the evidence of ostcological facts, 
whether the American aborigines, of all epochs, have belonged 
to one race, or to a plurality of races." 

The introductory Essay, ''on the varieties of the human 
species," occupies ninety-five pages. It is learned, lucid, and. 
like the whole work, classically written. The author notices 
the great diversities of opinion that have existed among natu- 
raii&ts regarduig the grouping of mankind into races ; Lin- 
nceus referred all the human family to five races ; BufFon pro- 
posed six great divisions ; subsequently, however, he reduced 
it to five ; while Blumenbach, adopting the arrangement of 
Buffon, has changed the names of some of the divisions, and 
designated, with gTcater aceucacy, their geogi-aphical distribu- 
tion. Cuvier admitted three races only, the Caucasian, Mon- 
golian, and Ethiopian. 

Dr Morton adopts tlie arrangement of Blumenbach in so 
far as regards the gieat divisions, substituting, however, the 
word race for the term "■variety" of tlie German author, and 
changing the order in which Bhimenbadi considers some of 
thein. He considers the human ttpL-cies us consisting of 
twenly-^tpo families, which he arrangcH under the heads of the 
Caucasian, Mongolian, Malay, American, and Ethioplnu races. 

I. "The Caucasian Race is chai'acterised hy a naturally 
fitir skin, suscL'ptible of every tint ; hair fine, long and curling, 
and of various coIom-5. The skull is large and oval, and its 
anterior portion full and elevated. The face is small in pro- 
portion to the head, of au oval fornix with well proportioned 
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tfortioal. The ra^c is itisiinguished for the fat 
which it attains the highest intellectual endcm-meuts." 

I The sabJivi-iions of this racu are into^lxr, The CaucasinH; 
2< The Germanic; 3d, The Celtic; Ath, The ji ration ; bth^ 
The L^biaa; 6M, The Niiotic, (I?girptiiui) ; iind 7M, The /w- 
dostaiu'e families. 
II. " The Mostioxixs Racs. Tliis ia characteriKed by a 
sallow or olive coloured skin." which appears to be drawn tight 
H over the bones of the f»ce ; long, black, Ntrai^t hair, ami thin 
beanS. The nose Ls hroail and shtiii ; the eyes are smalt, black 
und ubliqut-'ty pkeed, aud the eyebrows arched a.nd Itneur ; the 
■ lips ai'o turned, the cheek bones broad and fiat, and the zygo- 
matic arches salient. Tlie skull is oljloiig-oval, twuiewhat 
Iflutteued ut tlie sidoii, with a low foi-ehead. In their intellec- 
tual character the Mongolians are ingenious, imitative, and 
highly susceptible of cxiltivatioii." 
The subordinate divisions are into— 8M, The Mongot-Tar- 
tar; 9/A, The TurJtix/t ;f lOM, The C/mteur ; IVh. The Indo- 
Chinese ; and Vltk, The Polar fauiUies. 
Ill, "The M.\LAtRACi!. It is characterized by adark com- 
plexion varyingfrom a tawny line to a very dark brown. Their 
hair is blnek, coarse, and tank, and their eyelids are drawn 
obliquely upwards at the outer anglog. The mouth and lips 
are large, and the doso is sliurt and bro;id, and apparently 
broken at itK root. The face Is flat and expanded, the upper 
projectinjf, aJid the teeth ualiyut- The skull is high and 
or rounded, and the forehead low and broad. This 
laetive and ingonieu-s, and pnssetises all the habits of a 
mif^atory, predaceouw, and maritinie people." 

The siibdmstons cmlraee — 13cA, The Malay; and 14M 
The Poi^neaian (or South Sea Island) families. 

IV. " The AuEtticvN Race is marked by a brown com- 
plexion, long, black, lank hair, and deficient beard.J The eyes 

• Xlie olive toloiir ili>es nol yunir ill ihu skin i>f iiny of the races. — Edit. 

t Cnvier places the 'lurkisli fiuiiUy in ihu Caui'iuidu rate, whicli is a pre- 
feMblc tmnngii-mp'nt. — l^cii. 

X Tl>« oaluura i>f tlie Malay and .A.iticricaii racM, a» givoo by cur auttior, 
aro fur fmiii U-ing currccl, awing widenti/ to llto employ meat of a fiuilir 
ooloui-«}'Biem.— £ det. 

VOL. xxxx. SO. i.v«. — fiiit 1840. ». 
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an black and doep mt, the bron- low, tl>e cbeek l>on«« 
the nocte large and aquiline, the moutli large, and the Ups 
tumid and compressed- The skull is small, wide between the 
parietnl protaberanccs, protuinent at the vertex, and flat on 
the occiput Id their mental character the Americans aro averse 
to cultivation, and slow in acquiring knowledge ; restless, re- 
Tengeful, and fond of war, and wholly destitute of maritime 
adventure," 

The families into which this roeo is subdivided, are two ; 
Iblk, The Anurican; and ItJM. The Talteean. 

V. " The Ethiopiatt H*.ce is characterized by a black com- 
plexion, and black, woolly hair. The eyes are l«rg« and pro- 
minent, the nose brond and flat, lips thick, and the mouth wide. 
The head lonjr and narrow, the forehead low, the chock bones 
prominent, the jaive projecting niid the chin email. In dispo- 
flitioo, the Negro is joyous, Hexible, and indolent : while the 
many uatiuns wliieh compose this race present a singular diver- 
sity of intellectual cliaracter, of wliich the far extreme is the 
lowest grade of humanity. 

This race is divided into — 17M, The Negro ; 18M, The 
OjffrariaH ; 19/A. "Xhc Uollcntot ; 20/A, The Oceanic Negro ; 
21*;, The Ausfralian; and 22rf, The Aiforian families- The 
latter fiunily U most munorous in New Guiana, the Moluccas 
and Ma^indiino. 

Dr Morton j;ives a brief but clear description, extending to 
his Olst page, of the leading characteristics of each of these 
families, accompanying; his text by references to the aatliorities 
from which the infoiination is drawn. The labour and accu* 
racy of tlio true philosopher are here conspicuous. After per- 
asing Uiese details, however, we arc strungly impressed iwith the 
conviction that this branch of science is still only in its in- 
fancy. The- descriptions of the mental faculties which distio- 
guiE'h the difierent families of inatikind, given even by the best 
travellcis, are va^ue and entirely popular. There is scarcely 
an instance of the specification of well defined mental faculties, 
present or absent in the races, or possBSsed in peculiar com- 
binatioue ; nothing, in short, which indicates that the travellers 
possessed a mental philosophy, under the different heads of 
which they could classify and particulariite tlie characteristic 
qaaiities o( mmd which they ulisun-«d. as the botanists duecrihu 
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Mid «lAttify plajil«, or thu iuiiii>rali>f;<^ts tutut>i-al):. Tbp anato- 
mical characters of tiio ruc(>s, uJso, arc t.till coii6nvil U> a. few 
particulars, and many even of tbose have been drawn from the 
inspwtiou of a very limited uumbor of fcjiefimcus. The sub- 
ject, however, poKficssce £o much inherent ii)tcri>st and import- 
ance, that we tnuy expect mpid advanct>i> to be made in its 
future development. 

The imity of the human species is assumod by Dr Morton. 
It 'ui ktiMwn that the Hack race possess an appiiratiui in thu 
skin, which is wautin); in tliat of the nhite race. Floureus 
Ktatefl, that there " nro, in tbe ekin oi' tht-- ivhUe rare, three 
distinet lumiiiie or membrnncs— the iltvm, and two e^Uterma ; 
and in the skin of the black race, there is, betjides tlte derm 
and the two epidcrnis of the lehitr race, u partit-'ular apparatus, 
au apparatus which is altogether wanting in the man of the 
mkiit mee, au apparatus eompoiied of two layers, tbt! external 
of wliich i8 the seat of the pitinwHtum, or colouring mattoi' of 
nqjrties."" *' The colouring apparatus of the negro is always 
found in the mulatto," I'loureiiii udds, *' The KhUe race and 
the Uaek race are thtm, I rci>ent, two essentially distinct races. 
The (lame ie ti'ue of the reii, ur American race. Anatomy 
discoveni, under ibo second epidorm of the individual of the 
red^ eopptr-cotoured, IniiiaM, or American race (for this race 
is c&lled iudiHerL'utly by all these uuiui-s), a piijmenlal appa. 
ratus, which is tlie seat of tho3'f</or copper coloumi this race, 
as the ptgiHfHlaf apparaius of the negro i& the scat of his black 
colour." 

Di- Morton dues not advert to tbo cxisteotio of thtx pigmen- 
tal appni'ntits in tbo American race. Tlie investigations of Di' 
M'CuUuh, he ohaerves, "satisfactorily prove that the detiigna- 
lion ' t6pjirr-ml»ured' \^ wholly inapplicable to the Amoricaus 
as a race." ■• The einaatuon is, in Dr M"(-'idIoh's apprehen- 
sion, the nearest appnjach to the true colour'' of tlie native 
Americans. iJr Morton considers Uiat tho " ircwK /o«" most 

» correctly rlesignati^s tliem collectively. *• Although," says he, 
*' the Americans thus pos&etis a pervading and charaeteristic 
complexion, Uierc ai'ti occasioual and very remarkable devia- 
^- tioas, including all tho tiat» from a decided white to an une- 

^B * ^ititi— del Sdaacoi NaU L x. Dec. I8SB, pp. 301, Ac. Edmhiu^ 
^H Vcrw piutowpkEeaJ /cmntl, to), xxvii^ ;. SS'J* 



116 



ire . 



quivocally blacV skii)," He shears, also, by nomeroufl antho-' 

rititB, that ■■climate ©xwte s subordinate agency in producing 
these diversified hues." The tribes which wander along the 
burning plains of the equinoctial region, have no darker skins 
tban the mountaineers of the temperate Kone. " Again, the 
Poelcb^ and other inhabitants of the Magellanic refrton, be- 
yond the 55th degree of south latitude, are absolutely darker 
than the Abipones, Macobios, and Tobas. who are many de- 
grees nearer the equator. While the Rotoriidys are of a clear 
brown colonr, and sometimos nearly white, at no great dis- 
tance from the tropic ; and, moreover, wliJle the Guyacas, 
under the line, are characterized by a fair complexion, the 
Chnmias, who ore almost black, inhabit the dOth degree of 
south latitmle ; and tho yet blacktr Californians are 25 de- 
grees uorth of tht* equator." " After all," be adds, " these 
difTerences in complexion are extremely partint, forming mere 
exceptions to the primitive and national tint that cluu'act«r- 
ixes these people from Cape Horn to the Canodns. The cause 
of tiiese anomalies is nut readily explsiiiied : that it is not cli- 
mate, is sufficiently i>bvioii8 ; and whether it ari»e)) fixjm par- 
tial immigrations from other coimtries, remains yet to be de- 
rided." 

BuiFon defines species — '* AsueceBsion of similar indivtdualii 
which reproduce each other." Cuvicr also defines species — 
" The union of individuals deseeoded from each other or from 
common parents, and of those who resemble them as much as 
they resemble each other." " The apparent differences of the 
races of our domestic species," says Cuvier, " are stronger 
than those tif asiy species of the same genus." " The fact of 
the 9Ueceaaio7t, therefore, and of the conatanl auccessiim, coB- 
Stitates alone the anit^ of the appcieg." Flciurens, who cites 
ilieBe definitions, concludes that ■' uuity, abnolute unity, of the 
human species, and variety/ of its races, m n final resnlt, is the 
general and certain conclusion of all the facts acquired con- 
eorning the natural history o/rnan."* 

Dr Morton, while he assumes the unity of the species, con- 
ceives that " each race was adapted from the beginning (by 
aa all-wise Providence) to its peculiar local destination. In 

■ FJounms's luiids bi-foie citod, and thu Edinbuigfa Kew PhUoeovhie^ 
Jcumai, ivl. xxrii. p. 3SS, O<lob« 1639. 
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other words, that tlie pliysictti chararteristick which distin^atsh 
the different races, are independent of external causes." 

Dr Morton dtswibes the genera! fhnrBcteristie:« of the Ame- 
rican, under the head of the " Varieties of the Unman Spe- 
cies," and then enters on a special dewription uf the " crania" 
of upwards of seventy natiuns or tribes hehmging to that fa- 
mily, illustrating the text by admirable plates of the craniu, 
dran-n from »lciill.s, niniitly in liis own possession, and of the 
fall me of nature. 

He regards the Atoerican race as poasessijig certain pbyst 
cal traits that ^ert'e to identify them in locaUti«B the moat 
remote Jrom each uttier. There are, also, in their niiiltitudi- 
noas languages, the traces of a common origin. He divides 
the race into the '* Toltecau iamity," which bears evidence of 
centuries of demi-eivili/ation. und into the" American family," 
■which embraces all ibe barbarous n:ttion» i>f the new world, 
excepting the Polar tribes, or Mongol Americans. The Eski* 
matix, and esiieeially the (Jreenlanderx, are reganled hk a par- 
tially mixed race, among whom the physical character of the 
Mongolian predominates, while their language prei^nts ob- 
vious analogies to that of the Cliippewyans, who border on 
them to the Nouth. 

In the American family itsuU', there are several subordinate 
group; 1*^, The Appalachian branch includes all X\w nations 
of North America, excepting the Mexicans, together with the 
tribes nortli of tlie riviT ot' Amazon and tt&ax of the Andes, 
2d, The Brazilian branch is spi'ead over a great part of Sonth 
America east of the Andes, viz., between the rivers Amazon " 
and La Plata, and between the Andes and the Atlantic, thus 
including the whole of Bnixil and Paraguay north of die ^th 
degree of south latitude. In character, these nations are war- 
like, cruel, and unforgiving. They tm-n with avereion from 
the restraints of civilized life, iuid have nuide but trifling pro- 
gress in mental culture or the useful arts. In character, the 
Brazilian nations scarcely differ from the Appalachian ; none 
of the American tribes are le&s susceptible of cultivation thaji 
these ; aud what they are taught by coiuputsioo, in the mis- 
sions, seldom exceeds the humblest elements of knowledge. 
3rf, The I'atqffonian branch includfi-s tlie nations south of the 
La PUt>^ to iJie Straif^ uf Magellan, and t^io taouuVMA Xc^% 
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of Chili. They are for the most part distinptUhed for their 
tall stature, tlieir fine fonuK. and their indomitable courage, of 
all which tmiu the Auracanian» po^ess a cotis])iciioiis share, 
4rt, The Fueffian branch, which roves over a sterile waste, 
comjiuted to he art hirj^p !ls one-Iialf of Ireland. Forster com- 
pate« their whole number ut onlv two thousand souls. Their 
physical aspect is altogether repulsive, and their domeBtic 
asages tend to heighten the defecrt'; f»f natare- The oxpresaioti 
of the fat-e U vacant, and tht'ir mental operations ai-e to the 
last degree slow and stupid. The difference between them 
and the other Americans is attributed by Dr Morton to tlie 
effects of climate and locality. 

Thus far, Dr Morton has travelled over gromid previously 
occupied by other naturalists : but we proceed to a iiabl in 
which he has bad tlie courage and sagacity to enter boldly on 
anew path. He has added to his text mmierous and mimite 
mcasiirements of the stzf .and copiicity not only of eaeh entire 
vranium, but of its different parts, nith a viow to elucidate the 
eonneotion (if tliere be any) between pailieular regions of the 
brain and particular mental qualities of the American tribes. 
In his dedication to .Tobn S. Pliillips, Esq., of Philadelphia,* 
he observes : " It may, perhaps, be thought by somt? readers, 
that these details are unnecessarily minute, especially in tlie 
phrenological tables ; «ud again, otbei's u-otdd have preferred 
a work conducted throughout on phrenological principles. In 
this study 1 am yet a learner ; and it appeared to me the wiser 
plan to present the facts unbiassed by theory, and let the 
reader draw his own conclusions. You and I have long ad- 
mitted the fundamental principles of phrenology, viz., that the 
brain is the or^^an of the mind, and that its different parts 
perfoiin different functions ; but we have been slow to ac- 
knowledge the details of cranioscopy as taught by Dr Gall, 
and supported and extended by subaeqaent observers. We 
have not, however, neglected this branch of intpiin,'. but have 
endeavoured to examine it in connection with numerous facts, 

* Dr Hufiou ncknowlodgos Iiinisrif to 1x) under many olligations id Ur 
Ptullipc ia the proacmtion of hit iD^i^uiri's, and (ays thai il wm h« whc ia- 
vcnird iho uinehin^s nttA iu iiiAluDg Oic mcMiircnicntCi uid excctiled naojr 
ofUietn iiiauflf. 
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icli can nvAy be fully appreciated when they oome io be 
compared with tdmilar meaauiviucnts derived from the uther 
noes of mtn.''' \Sv ^llail state, m n aubsoi)iicnt part of tbia 
article, the conclusions at which Dr Mortoo lias arrived, in 
consequence nf his ob^iprvations and meo-surements ; tncau- 
timo it is iuipurtout to statu the principl<!H on which he pro- 
ceeded. 

In a few years, i(. will appear a singular fact in the history 
of mind, that in tht.- iiintrtwnth century, men holding the emi- 
neot station in literature occupied by Lord JefBrey and Lurd 
Broiighani, should have seriously denied' that the mind, in 
this world, acti> by means of material organs ; ret »urh \& the 
case ; and the denial can be accounted for only by that entire 
,' neglect of pbysiolt^'. as a branch of general education, which 
prevailed in the last century, and by the fuct that the mets- 
phy»i<?al philosophy in which they were instructed, bore no 
reference to the functions of the brain. We need not say, 
tbat no adequately instructed nntunLUxt doubtjt that the brain 
is tlie orgim of the mind. But' there are two ijucstions, ou 
wWch great difference of opinion continues to prevail ; l«t 
Whether the tise of the braiii (licalth, age, and constitution 
being etjual) has any, and if fio, ivbat iiitlucnee, on tbe power 
of mental manifestation 'i And, 2rf(y, \\'hethcr dittcreofc 
faculties be. or he not, manifested by particular portions of 
the brain. 

'fhcjirat proposition, that the size of the brain, other con- 
ditions being equal, is in direct relation to the [Miwer of mental 
manifestation, is mipportcd by aimlugy, by several well known 
fiuta, and by bigli plij-siolog'icid authoriues. The power of 
smell, for example, is great in proportion to the expansion of 
the olfactory nerve on the internal iKWtrils, and the volume of 
the nerve itself beiir>i a direct relation to the degree of that 
expansion. The superticial surface of the mucous membrane 
of tbe ethmoidal bone, on which the nerve of smelt is ramiliod, 
is computed in man to extend to 20 stiuoic inches, and in the 
seal, whiuh buK great power of smell, to 120 sf|uai'e inches. 

* Lvnl ivSrvy, In tlur Edin. R(;vivn', Vo. OR, BSd Lonl Btougliiuu In hu 
I DlKOunc OB Natunt llieologj', p. ISO. 
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The (^tic nerve in the mole is a slender Uiread, and its tisiod 
is feeble ; Uie same nerve is large luaii thiuk in the eagle, ac- 
companied hy intense powers of &igl)t. Again, tbe fact admits 
of demonstration, tliat deficiency in the size of the brain is 
one. altliougli not tlic only, cjuwe of idiocj'. AlthtiiigU the 
brain be healtb;i', if the horizontal circumference of tlie head, 
ivith the miiiicukr integuments, do not exceed thirteen or 
fourteen incites, idiocy in the Inrariaitk eouseqaence, Dr 
Voisin states that he made observations on the idiot« under hU 
care at tlie Purisian Hospital of Incurables, and found that in 
the lowest class of idiots, where the intcUcctonl manifestation* 
were null, the horizontal circumference, taken a little higher 
than the orbit, varied from eleven to thirteen inches, while 
the distance from the root of the nose backwards, over the 
top of the hraH, to the occipital spine, was only between 
eight and uinu iaehcs ; and hi; found no exception to this fnct. 
If, therefore, extreme defect of size in the brain be uivariably 
accompanied bv mental imbeciUty, it is a legitimate inference 
thnt size will influence the power of muniteatjitiou thi'ough all 
other gradations of magnitude, alwajs assuming other condi- 
tions to be equal. 

Physiological authorities are eq^ually explicit on this subject. 
Magendie aaj-s. " the volume of the brain is generally in direct 
proportion to the capacity of the mind. We ought not to sup- 
pose, however, that every man having a large head is neces- 
sarily a person of superior intelligeuce ; for there ai-e many 
causes of an augmentation of the volume of the head besides 
the sue of the hraiu; but it is rarely found that a man dis- 
tinguished by his mental faculties has not a large head. The 
only way of estiuiHtiiig the volimie of the brain, in a living 
person, is to measure the dimensions uf tbe skull ; every other 
means, eveu that proposed by Camper, is uncertain." 

The difference of mental power betwreen young and adult 
minds, is a matter of common observation. The difterence in 
the weights of their br.iiii^ is equally decided. 

According to Cruveilhier, in three young subjeuts, Uja 
weights uf the brains were as follows : 

In th« first, the brsiin weighed 2 lb. 2 ob. ; the cerebellum. 
4^ Qz. ; together, 2 lU 6f oz. In tbe second, the brain neighed 
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B. ; the cerebeUum, SJ oz, ; together, 2 lb. 11 J oz. In 
the tliinl, the brain weighed 2 lb. 5 oil ; the ceiobcUum, b ox. ; 
together, 2 lb. 10 oz. 

In the appoDilix to Dr Munro's work on the brain, Sir Wil- 
liam Hamilton states the avcra^ weight of the adult male 
Scotch brain and cerebellum to be 3 lb. 8 os. troy. 

Agaiu, a diUcrcncc in mental po^ver between men and >vo- 
men is also fifenerally admitted to exist, and tlierc is a cwten- 
pondij^ differeucG in tlio size of their brains. 

Sir William Hauiiiton states the average weight of the adult 
female Scotch brain and cerebellum, to be 3 lb. 4 oz. troy ; 
being 4 oz. less than that of the male. He found one male 
brain in tcMu to weigh above 4 lbs. ; and only one female brain 
in a hutidred exceeded this weight. 

In an essay " on the brain of thv negro, compai'ed with that 
of the European and the ouraQf,' outang," published in the Phi- 
losophical Traoeactious for 1836, pai-t 2, Professor Tledcmann, 
of Ileidclborg, adopts the eamc principle. After mentioning 
the weights of fifty-two European bruiiin, examined by him- 
ftelf, he states tliat " the weight of the bi'iiin in an adult mule 
European, varies between 3 lb. 2 oz. and 4 lb. 6 oz. troy. The 
iH'aiu of men who have distinguished themseh'cs by their great 
talents, is often very lai^e. The bruin of flic celebrated Cuvior 
wwghed 4 lb. II 01. 4 dr. 30 gr. troy, and that of the distin- 
guished sm-geon Dupuytrcu weighed 4 lb. 10 oz. ti-oy. The 
brain of men endowed with hut feeble intellectual powers is, 
on the ©ontraryj often very email, particularly in congenital 
idiotismiis. The fciiiule braiti \& lighti'i' thnn that of the male. 
It Taries between 2 lb. B oz. and 3 lb. 11 ov.. I never found a 
female brain that weighed 4 lb. The female brain weighs on 

I average from four to eight ounces let^s than that of the male ; 
the difterenee is already perceptible in a new-bovu child.'" 

Wc have adduced these pruofti and authorities in euppoit of 
the proposition that bize influences power, bceaunc we con- 
ceive it to bo a principle of fundamental importanee in every 
investigation into the natural history of man, fuumled an the 
physiology of the bnun. One of the most migular feuturos 
in the history of this continent, \a, that the aboriginal races, 
with tew e3i<eption>, have periabed or cotiGtantly receded, be- 
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fore tho Anglo-Saxon race, and bare in no instance either 
mingled with them e^i eqaals, or adopted their manners and 
civilizalion. These phenomeaa must have a eause : nnd can 
any intjuiry be at once more interesting and philosophical than 
that wbicli (rndcavimrs to ascertain ivhether that cause bo con- 
nected with a (lifliTcncu in the brain between the native 
American race, and their conquering invaders ! Farther, some 
feiv uf the American familips, the Anracanian, for instance, 
have successfully resisted the Kurt^eans ; and the qnestion is 
important, whether in them, the hrain he in any respect su- 
perior to what it is in the tribes trhich Iiave luisucceKSfuHy 
resisted ! 

It is true, that Dr GtiXTs fundamental principle, that size in 
the brain (other cunditions being eqtutl) is a measure of the 
power of mental manifestation, is directly involved in tbcsi? 
inqoiries ; but we ran discover no reason why it should not be 
pntto the test of an extensive and accurate indnctlon of facts. 

Dr Morton reports the size in cubic inches, of the interior 
of nearly every skull described by biin. " An ingenious mode." 
says he, " of taking the measurement of the internal capacity, 
was devised by Mi" Phillip!*. In order to measure the oajmcity 
of a cranium, the foramina were first stopped with cottoo, and 
the carity was then filled with jKfiite pepper seed,* poured into 
the foramen magnum until it reached the surface, and pressed 
down witli the finger until the skull would receive no more. 
The contents were then transferred to a tin cylinder, which 
was well sh^en in order to pacl( the seed. A mahogany rod 
(previously graduated to denote the cubiL' inches and parts 
contained in the cylinder) being th en dropt down, with its foot 
resting on the seed, the capacity of the cranium, in cubic in- 
ches, is at once road oft" on it." 

Dr Morton gives also measurements of pai'ticular regions 
of the hrain, as indicated hy the sltidl. 

Secondls- The most distioguisbed philosophers on the mind, 
divide the human facidties into the active and intellectual 
powers ; and some admit even subdivisions of the feelings into 

* '■ Wliitii iK'iipiir seed was selected on nccount of iln opliwJc»l fvnn, it» 
hotdncti, and tho eqtul *ize of the groina. It wu also sifted, to reader Lh« 

eijiulit,' BtiU gTMtCT." 
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^ropensttiefi ootnmon to miui with the lowi^r anunalsj and mo^' 
ral ooiotioDS ; and of the Intellect, into observing; and reflect- 
ing fiLCulties. Dr Thomas Uronu's division of the iutoUectual 
powers into simple and I'clativ*? siigj^ct^tion, con*(>s(>ouds with 
this last classification, if, thou, tlio uiind manifest a plurality 
of faculties, and if the brain be the organ of tlie mind, it ap- 
pears to be a sound inferenoe that the brain may consist of a 
plurality of orgaus. The prcsuiupttotifi which arise, iu favour 
of this idea, from, the constitution of the external senses and 
their organs are strong, l^ach sense has its separate nervous 
apparatus. Nay, when the function of a part is compound, 
the nerves arc multiplied, so as to give a distinct nerve for 
each function. The tongue has n nerve for voluntary motion, 
another for common seufiation, and the best authorities admit 
a third nerve for tast^^^ although tiie precise nerve is still iu 
dispute. The internal nostrils ai*e supplied with two ucr^-cs, 
the olfactory, and a nerve of common sensation, ranutied on 
the mucom membrane, each perfurming it^ iipprofjriute func- 
tion. The spiuul murrow consists, in geucral couacnt of pby- 
niologists, of at least two double eolumiid, the anterior pair fur 
Toluiitary motion, and the posterior [lair for common seimatioii, 
Sir Charles ikll has duuonstratcd the distinct functions of 
the nerves prucecdiug ft-uni tbuKu uulumns. Further, every 
accurate observer distinguishes diversities of dt^poeition and 
inequalities of talents, L>t'cn in tlie fiiuuc individual. The re- 
cords of lunatic a^yluuis shew iiuiucruus iustuucts of partial 
idiocy and partial insanity. These facts indicate that the 
brain conaista of a plurality of organs* ami this Jde-a is counte- 
nanced by many high autliuritics in phy^Dtugical science. 
" The brain is a very complicated organ," says Bonnet, " or 
ratlier an ussemblaije uj eery r/fff'crent orgaua,'** Tissot con- 
tends that every perception has diftercnt fibres -f and llaller 
and ^'an Swietou were of opinion Utat tlie Ltitcruat senses oc- 
cupy, in the brain, organs as distinct as the nerves of the e.\- 
ternal senses.^ (^banin entertained » t^tniilar nntian,§ and so 
did Prochaska. Ciivicr eays, that " certain paria of tlie brain, 

* Palini,'i<iu;hiv. VJi&i. t (EuiTes, HI. »3. I Van SwiuUin, l- 4H.I 
I Bq>pocu du rbrnqoD t\ du Moral do I'lloiamc, adc £dil. 1. 339^4. 
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in all classes of animals, are la^e or xmafi, aeeordit^ to ter^citi 
jualitiex o/fAe animala;"* and he admits that Gall's doctrine 
of different faculties being connected with different pai-ts of 
the brain, is nowise contradictory to the general principles of 
phyMoIogy.+ 

If, then, there be rrimon to belieTe that different parts of 
the brain manifest iliftVreut mental faculties, and if the size of 
the part influence the power of manifestation, the necessity is 
very erident of faldng into consideration the relathv propor^ 
tiont 0/ the diferenl parts of the brain, m a physiological in- 
quiry inio the connection between the crania of nations and 
their mental qualities. This position is fiuther iUnstrated by 
the fact, that the native American and the Kiu-opean braina 
d^er feidffy i« the jtroportiong 0/ their different ptO'ts. 

Wp have entered more minutely into the reasons wby we 
regard these meiisnremeiilj) as important, because we conceive 
that tlie distinguishing excellence of Dr Morton's work con- 
sists in his! having iidopted and followed out this great princi- 
ple. It appeared nccesKiry to dwell upon it at some length, 
aUo, because Professor Tiedemann, in his compari&on of the 
European with the Negro brain, has entirely neglected it, and 
in conset|uence has arrived at physiological eonclusions which 
we regard as jit variance with the most certain psycliologieal 
facts, viz., he says, that ■' there is undoubtedly a very close 
eonneetion between the absolute sijie of the brain and the 
iSTEtLECTt At, POWERS AND rr.vcTioNs of the miud ;" and pro- 
ceeding on this principle, he compares tbe weight of the whole 
bniin, ;is iiscevtained in upwards of fifty Kiuropeans of differ- 
ent ages and countries, witb its weight in several Negroes, 
examined either by himself or others. He gives extensive 
tables shewing the weight of the quantity of millet seed ne- 
cessary to fill Ethiopian, Caucasian, Mongolian, American, and 
Malay skulls ; and adds that "'the cavity of the skuU of the 
Negro in general, h nut smnllur than that uf the Rnropean and 
other humiin races." The inference which he draws is, that, 
intfitectuallt^ and morattii, -.a well ait anatomically, the Negi'o 
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t lUpporl Hiiloriqnc «iir Us Pragr^B de* Science* NntnrAllM, Ac. p. 19S, 
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nntoraUy on a par with the Iviropeaii ; and he cont«niU that 
tbe opposite and populai- uotioii i» thi- n-stUt of sttperScial o1»- 
feervation, and is true only of certaia degraded tribes on the 
coatt of Africa.* 

We entertain a great respect for Prof. Tiedemaan. hat we 
cannot subscribe to his priautple that the whole brain is thi- 
measure of the infeliectual farnlties ; a propo-sition wliich im- 
sumes that the animal and nioriil feelings biiVL- no M^at in tbiH 
organ. 

We ehall now prefient a brief view of the manner in wUicli 
Dr Murtoii applies his uvm principles, and of some of the con- 
clusions at which he hu:i arrived. 

He divides the native American nations into two gi'eat fa- 
milies, the TatUcan and jivwrUatt. " It li in the intellectual 
faculties," aaj-a he, '• thut we discover the greatest difference 
between them, In thu arl-s and scLeuces of the former we see 
the evidences of an advaiired ctvilixation. From thi* Rio Gila 
in Califumia, to the soutlieni extremity of Pom, their atclii- 
tectural remaiiLi are every where encountered to surprise the 
traveller and confound the anliquary ; among these are pyra- 
mids, temph^K, grottos, bas-reliefs, iind arnbestjUKs ; while their 
roads, aqueducts, and forttAcationft, and the sites of their 
mining operations, sufficieDtly attest their attainments in the 

• TWemann'sEaBaj'liMbeentriticaHj-cxnniiiiciIVy Dr A. Cu tube, in the 
Phnnolo^icftl Joumnl, (vol, xi.) who Khows not onljr tliu tTrwr of principlu 
(XmuuilCod bj- the author in (ieeiunJug tliu wliulo Woio (u W tbo organ c x- 
ciucivKly uf the iaUlUiilunt r&c.-iiltii>s, but tlie uiure auiking fact that Tieda* 
muui'a own t4lb](^s refute bi» own conclunioiut. Tivtlciu ana's moos uromont* 
an iherolluwliig: 

ItlCllM. UOM. 

Average leni.'tli of bruin ia 4 N<£rocH, 
S/K (lo. do. 7 Eiuopoaii iTiftlepi, . 

du. do. do. C EiiropQun female*, . 

do, great«Bl trcadth in * Ni-grnes, 
dv. do. do. 7 £iirop«An iital«S, 

do. do. do. 3 Biiropcuii females, . 

do. h<d»ht of hrain in 3 Ntgrot»8, 
do. do. do. 7 Curoi)eaii mal«e, . 

do. do. do. I Eoropean feninlvJt, ■ 

Tbe iofcnoiitj of t^ Nukiq liciuu iu m-i, it colf-cvident firom Umh di- 
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pr»cUcal arts of lite." P. 84. The desert of AUcama diwdw 
the kingdum nf Peru from that of Chile, and is nearly a. hon- 
drcd miles in length. A river, abounding in salt, runs through 
it This desert was the favourite sepulchre of tlie Peruvian 
nations for successive ajTes. The climate, salt, and sand, dr}- 
up tlic hodius, tuid the remains oi whole gcQerations of the 
former inliabitant^i of Porn may now be examined, after the 
lap.^c perhaps of tliouaands of years. Dr Morton has been 
ctmbird tu c-x.nniinc nearly one hundred IVruviiUi crania, and 
concludes Lbttt that country has been, at dtfl'crcut timca, peo- 
pled by two nations of differently formed crania, one of which 
is perhaps extinct, or nt leitsl exists only a» blended by adven- 
titious circunutanceA, in very remote and scattered tribes of 
the present Inilian race. '* Of tliese two families, that whick 
was antecedent to the appearance of the lucas is designated 
rut the cmcurnt I'rruvkm, ni' which the i*muin» have been 
found only in Peru, and esjieciolly in that diviuoD of it now 
called Holtviu. 'I'hcir tonitis, according to Mr Pentland, 
ahouud ou the sliwrea and isla.uds of tlie trreat Luke Titicaca, 
in the inter-alpine valley of the Dc-saipadera» and iu the ele- 
vated valleys of the Perii\ian Andes, hetiveen the latitudes of 
14^ and 19" 31)' aotilh." Our knowledge of tlicir physical ap- 
pearance is derived solely fi-om their tombs. They *vc're not 
different '* from cognate nations in any respect except in the 
conformalion of the head, which is smatl, greatly elongated, 
narrow in Its whole length, with a very retreating forehead, 
and possessing more symmetry than ii* usual in sknlls of the 
American race. The face projects, the upper jaw is thrust 
forward, and the teeth ai'o iucliticd outwiird. The orbits of 
the eyes are large and rounded, the nasal bones salient, the 
zvgomatle arches expanded ; and there is a remarkable sim- 
plietty in the sutiu-cs that connect the bones of the cranium." 
P. 97. I)r Mditon presents tlie followiog cranium, Fig. 4 
of biei series, '• as an Ulu-strative type of the cranial peculiari- 
ties of the fieople ;" and he is of upiniou that tlic form is 
" natural, unaltered hy ait." 
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He gives tlie following destription of this cranium ;— 
" Tliongli tlip forehtaul retreats rapirll^, there U but little 
expansion at tlie sides ; and from ttie fac-e to the occiput, iD- 
clusive, tliere is a narrownegs that sottnis charat-'teristio of tlie 
race. The postpritjr view represents the skull elevated in that 
region, without any unnatural width at the siden, and the vn*- 
tical TJew sufliciently confirms the latter fact. 



Jfrtrntrenitnte.' 



LongitiKUnal diameter, 
Pa.rieUl do. 



7'3 inclj«ii. 
«.3 ... 



* The mwuureiuetiU ore tliua dcacrJIjeil Vy Or Uortoii. Tku £/m/ifu Jina^ 
Ldiuuictur b Uik«ii fruin tlii« titusi ijtumicieiil [lart uf tbo oh frunuK to tlio oc- 
ciput) tho ^Wt'tif dittuelci from (inti uiuiit duliuil [>uiul« uf the poricwl 
ban<w ; tlii:/iv>iiiu/ dintuoti-'r l'r<im the luiCttriot^infarior unglot of lh« pime- 
t«l bonrs ; tbv vtrlieiil iliiimetvr Cruni tliv foMn, )»tvrL'e& tlic cocdylca of 
tti« oGcipdtai bone, to tbe top of ihe skull ; l1i« itUi r-m(uiaid arch in jucr- 
sarcd with a gTAduat«d Lxpc, from the point of onct mAAtnid pncOM lo Uiu 
oUiur, otttt the vxluraal tubl«» -of llie ekuU ; ihainler-viattiAii Mat is ibtdu- 
tADCC, in LBLrnight line, b«tvre»ii tbe poinu of tlie mMloid pracflMea; tbcoari- 
l-ilvj'rinUtil itrth it aicHUCod by n l«pc OTor the siufiKu ot lk9 cmuum, &mb 
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This skull was found hy Dr Ruschenberger, about a mile 
fipom the town of Ariea, on the south side of the morro, . a ce- 
metpry of the ancient Peruvians. " The surface is covered 
with sand an inch or two deep, which being removed discovers 
a stratum of salt, three or four inches in thickness, that spreads 
all over the hill. The body (to which this head belonged) was 
placed LQ a squatting posture, with the knees drawn up and 
the hmul^ applied to th« sides. The whole was enveloped in 
a coarse, bat close fabric, with stripes of red, whioh has with- 
stood, woiiderfully, the destrojing effects of ages, for the-se in- 
terments M-ere made before tlie conquest, althrtugli at what 
period is unknown," 

Dr Morton states that the average internal capaoity of the 
Caucasian or European head is at least 90 cnbie inches. In 
three adult ancient PcriiTians, it is only 73. The mean capa- 
city of the anterior chamber is about ore-half of that of the 
posterior, or 25 to 47, while the mean facial angle is bat 67, 
degrees. 



the pcBt^rior maigln of th« ffframen miignum to l\\v »utiire, which coiiimcU 

iho OH frontis witli the hones of tho nose; tl.e ho<n:on.t(tl jKn-ip/ufiy is moa- 
Biired by paaaing a. tape rouad the er.-iniutii sti us lo toiicli the tia front!.-* im- 
tiii>diutolynhovisthi!sopoi'ciliaryridga»,nn(l the most proniinont part of tba 
occlpiul bouu : Iheifnifttt o/rhn htadandfate is measured from the nuugiti 
of the upper jaw, lo lli« uioil distiiut point of [lie octiput ; tUa tyy«mati 
dkim^ifi- it Lhor dktnnr'K, in » ri>;ht Hue, betweou lh(> most jiTominenipoiiita 
of tha tviiamiK ; ihti /anal iituilc i» nscertuineil bjBninalrnmetilof irigi-nious 
coDitruclion and oii«j' applicatiun, inTentPdb^ Dr Tuntp«nny, mid iIoHcribod 
hy Ur Morton. Dr Moitoc iwk uiully nU thi: unatomicAi nii.'Aaucoiu«nU 
with hU owalmadii. 
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" U novld," he conttimes. "be natural to snppoBc, tliat a 
.people with hetdd so email «ud badly formed, wonld occupy 
the lowest placo in tlie scale of human intelligence. Such, 
however, was not tbc case." Ho considers it ascertained that 
" civilization existed in I'eru anterior to the advent of the 
Incas, and that those anciently civilized people constituted iho 
identical nations whose extraordinary* sktUls are the subjects 
ot' our present inquiry. 

If these skitlls had been compressed by art, we could have 
understood that certain portions of the brain might have been 
only dispiaoeil, but not destroyed. 'Vhv sjiine, for instance, 
may be bent, as in hump-back, yet retain it* ftmctiona ; and 
we might suppose the anterior lobe, in eases of compression, 
to bo developed laterally, or backwards, and still preserve 
its identity and uses. This, indeed, is Dr Morton's on-n eou- 
closion, in regard to the brain in the flnt-headed Indians. 
He gives an interestini; and uutliontii* description of the in- 
strument and process by means of which tlu> flat -head tribc« of 
Columbia H iver compress the skull, and remarks, that " bc8idflfl 
the depre!!.tioQ of tbc head, the face i^ widened and projected 
fom'ard by the pi-occss, so as materially to dimini^ih the fncial 
angle : the breadth between tbc pmictal bones is CTL-atly aug- 
mented, and a strikinj; irregularity of the two sides of the 
cranium almost invariably follows : yet the absolute internal 
capavitv of the skull is not diminislied. and, strajige as it way 
seem, the intellectual faculties suffer nothing, The latter fact 
is proved by the concurrent testimony of all truveHcrs who 
have ^^-rittcu on the subject-'' Dr Morton adds, thatin .lanii- 
nry 1S39, he was gratified wit-li a personal interview witli a 
full blood Chenouk, in Philadelphia. He is named William 
Brooks, was twenty years of age, had been three ycais in 
charge of some Christian missionaries, and bad acquired great 
proficiency in the English language, which he undurstood and 
^oke \vith a good accent and general granmiatical accuracy. 
His head was as much distorted by mechanical compression, 
as any tJtuIl of his tribe in Di- Morton's possession. " He 
appeared to me,'' he adds, " to possess more ment;d acutcneas 
than any Indian I had seen, was communicative, cheerful, 
and well mannered." The measucemcnts of lus head were 

vol. «»X. VO. LV«.— ^ULY X840, 1 
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these : lon^tudiDal diameter, 7.5 inches ; parietal diametciT* 
0.9 inches ; frontal diameter, 6.1 inchea ; breadth betfreeo 
the cheek hones, 6.1 inches ; faoinJ angle, ahout 73 degreet. 
Dr Morton considers it certnin tliat the forms of the skuU 
produced by compression, never become congeuital, even in 
raccessive generations, hut that the characterUtic form is 
always preserved, nnle&s art has directly interfered to distort 
it. Pp. I'OG, 207. 

The extinct race in Peru, was Buec<>eded by the " Ivca, or 
MoDEBN Pbruvians." ThiB race dates its possession of Peni 
from about (ho clevL>nth eoiiturj' of our (^ra ; and as this pe- 
riod corresponds with tlie epooli of the migration from Mexico 
of the Toltecas, the most civilised nation of ancient Mexico, 
Dr Morton concurs in the opinion expressed by other authors, 
tliat the modem Peruvians were of a common origin with the 
ancient Moxienns. " TJip modern Peruvians," says he, '* dif- 
fer little in person from the Indians aruund them, being of the 
middling stature, well liuihed, and with small fc^t nnd hands. 
Their faces arc roanil, their eyes small, black, luid rather dis- 
tant from each other; their no.s«s are small, the month some- 
what large, and the teeth remarkably fine. Their complexion 
is a dark brown, and their hair long, blaci*, and rather conr»e." 
P. 115. The civilization and comparative refinement of the 
Incas was blended with some remains of the ferocity of the 
savage. " Matrimonial engagL-mcnts were entered into with 
very little ceremony or forctlioaght, and they were as readily 
stt aside at the option of the jjarties. Polygamy was lawful 
but not prevalent." Among the people, incontinence, sen- 
suality, and ehild-ninrvlcr were coR\uion. Their diet was 
chiefly vegetables. The jicoplewere indolent, fdlhy, and ncg. 
ligent in their persons. The hair of their mummies, in many 
instances, is charged with desiccated vermin. Their reUgious 
System was mai-ked hy great simplicity, and was divested of 
those bloody rites which were common with the Aztecs of 
Mexico. They believed in one God, whom they called Vira- 
cocha, in the immortality of the soul, and in rewards anil pun- 
ishments in the next life. They >vorshipped both the sun and 
moon, in whose honour they erected temples and formed idols. 
Thtiy cou£varutcd viigins, in the same manner as practised in 
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ponv{'nt>:. Tlii-ir funcml ritoa were bflrbnrtnu and 
cruel : wliPti their tJiief men dipd, Uiey buried a number of 
human victims, wxiinen, buj'S, and servants, to attend cm tlia 
departed in the nest world. They were onfjtiercd by Pizaaro 
fvith a force whicii consisted of 62 horsemen and 102 foot soU 
diere. P. 121. The following is given as a strikingly charac- 
terifitic Pemvian head. 

HnDnm Pnttn'tAM. Pig. .1. 
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Tbo skull in these penple,*" says Dr Morton, "is remarb- 
able for its smiUl .size, nnd for it<t quadran{^ar fonu. The 
occipat 19 t,'r«a^tly eouipreased, somctiiiies absolutely vertical ; 
fttlie sides are swelled cmi, and the forehead is somewhat e)«- 
VAtcd, but very retreiitiiig. The hUuIIk arc remarkable for 
thoir irregularity. The dimen^iiond of thin akuU sac as rolIow& ; 



Longitudinal diameter. 




H.l invliu. 


^rictal do. 




6. ... 


nontol do. 




4.7 ... 


Vertkal io. 




«Ji ... 


IntcT-niaftoid jtich. 
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\h Morton gives the result of the men»urement of twenty- 
three uilult akiillB of tlic piirti Inca nice. " The mean of the 
internal L-ayncity is IS cubic inches, which is jirobably lower 
than tliat of any other people no«v (existing, iiut excepting the 
Hindoos." The mean of the antfrior chumher is 32, of the 
poettrior 42, of thi- coronal rcgiou 12 cubic inches. The 
hijifhe^t uieusure of the iKii-oual legion is 20.5, and the smallest 
9.25 cubic inchej*. Tin- mean fauial angle ia 7r> dop"c«s. The 
headt) of nine Pcruviun children appear to be nearly, if not 
quite, aalur^e as those of ehiUlrenof other naUon&at the same 
age. 1*. 133. 

The i-mall sl?,i- uf the brainti of thi» race, eonipafcd with that 
of the Kuropi'uuK who iavnded them, is in accordance with the 
ease witli which tin? former were nvercomfi iiji»I retained in 
subjection. Tlie deficiency in the poHterior region of the braiu, 
in nliich the orfjuns of the dumestie aHeetiona are situated, 
correHponds with their feeble eoiijugal uttaehmeut and indif- 
ference to the Uves of their chihlren. The diameter from 
coni^truetireuess to constructiveness. ia tjtuted by Mr Phillips 
to be 4.6 inches, and from ideality to ideality 6.1. These 
orgODs give a talent for art, and are considerable. The same 
measurements in the Naumkeagrh, the nice which occupied 
New England) and whot^e sliulU are still du^ up uciu- Boston 
and Salem, und which never made any attainments In the arta. 
are 4.1 and 4 inches, reapectively. Dr Robertson, in his his- 
tory of Auierica, mentions that the modern Peruvian race wae 
distinguished for it* extraordinary powers of concealment and 
secrecy. Mr Phillips states the breadth from secretivenessto 
Hi'cretiveuess to be 6.G inches, which i.-* large ; the Igiigitudinal 
diameter is only 6.1. The region of combativeness also ap- 
pears to be deticii^nt in these skulls. 



• The ehauibfi-g and earotuU. re^mi tA th<> cranium uro osplnincd W afigoic, 
wliicU wt^ regret die huEt? of publlL-ailoii previ-uted im copying tiita our 
Jovmol. — Kbit. 
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■ The InoQUOis eonfederacj oonsistrd originally of five na- 
tiuns, tlie Moliawks, Oneldas, Oaondagas, Cajni^as, and Setie- 
oas. They wero mtelloctually superior to the surroimdiag na- 
tions, passionately devoted to war, and victorious over tl)e other 
trihes. Tliey forced their women lo work in the 6ehl and 
carry burdens ; they [taid little respect to old ajje, wore not 
much aflfectedhylove, were regardless of connubial obligations, 
and addicted to suieide. " They wen- jiroud, audacious, and 
vindictive, untiring in the pursuit of au enemy, uiid remorse- 
less in the gratificatinn of their revenge. Their religions ideas 
were vague, and their cautiousness and cunning proverbial. 
They were finally guhilaed and nearly exterminated by the 

Anglo- AmeriRans in 1779. Some niiserable remnants of them, 
mined by intuxicatiag liquors, still exist in the state of New 
York." The following is tlie skull of a Huron, one of theee 

iODA. 
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The following ai'c avtragr. measm-ements of tlie five NkulU 
of tiicstr natiuus given by Dr Morton: internal capacity, 88; 
ooroual region, 15 ; anterior chamber, 3l.r> ; posterior chamber, 
50 cubic inches. 

The Aravcanun)! arc the must celebi'ttted and yower^ c^ 
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the Chilian tribes. They bih&bit the ro^on between the 
rivers Biobio and Valdivia, and between Ihe Andn anil tbe «e«, 
sad derive their name from the province of .\niueo. *' Tlwy 
•re a robust and mtiKcnlar people, of a lighter complex ton than 
the stiiToundinf: trihcsi. Kndowed %vUh an extriWHpdiiiBry de- 
gree of bodily activitv, tbcy roaehold age with few infirmities, 
and, generally, retain their sight, teeth, and memory^ unim- 
paired. Thej- are Imive, discreet, and cunning to a proverb, 
patient in fatigue, onthu^astic in all their enterprises, and fond 
of war as thv only source of distintrtion." " Their TigitflBoo 
won detected the value of the military discipline of the Spa- 
nianJti, and et^peoially tlie great importance of cavalry in an 
army ; and they lost no time in adopting both these reaoaPMs, 
to the dismay and discomfiture of their enemi««. Thus bt 
seventeen years after their first encounter with Enropcajis, they 
possessed several strong squadrons of horse, conducted their 
operations in militarj' order, and, unlike the Americans gener- 
ally, met their enemies in the open field." " Thej- are highly 
susceptible of mental culture, but they despise the restraint* 
of civilization, and those of them who have been edncated in 
the SpanisL. colonies, have embraced the first opportttmty to 
resQmt the haunts and habits of their nation." P. 211. The 
following is one of three Araucanian akuUs delineated in 
work. 
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e average meannpcments of tlie three floills bow m fol- 
lows: internal capRcitv, 79: coronal region, 16.4; anterior 
chamlicr 32.2 ; posterior cbxmber, 48.&0. 

Wo h»vo no Rpace to enter into any description of the Hknlls 
found in tjie ancient tombs, or of thoRe of the Flat-headed In- 
dians and Charilis ; suffice it to say, Umt Dr Morton's mate- 
rials are full and sntLgfacttii-r ou these topics, and his fai'tx 
and conclusions lilghly Inter^-sting. WV Kuhjoin a few of the 
gtnertd results at which he arri\rti from a sun-ejof his entire 
field. 

" The intellectual factdties," saj-s he, " o( the great Akk- 
KicAN I'AMiLr, appear to he of a detidedly inferior cast, when 
compared witli those of tbe Caucasian or Mongolian races. 
Th^ are not only aTerse to the restraints of cdncation, but 
for the most part tucupable of a continued process of reason- 
ing on abstract sHlgectis Their minds seize with avidity on 
simple truths, ivhUe they at once reje<rt whatever requires in- 
vestigation and analysix. Tlieir pro.ximity. for more than tnn 
centuries, to Kuropean institutions, has made scarcely any 
appreciable cliange in their mode of thinking or tlieir manner 
of life ; and aa to their own aoeial eondition, tliey are probab! v 
in most respects wltat they were at the primitive epoch of 
their existence. They have made few or no iniprovenienlsin 
buHding- tlieir houses or their boats ; tbeir iuveutive and imi- 
tative faculties appear to be of a very humble grade, nor have 
they the smidlcst predilection for tlie arts or sciences. The 
lougajmals of missionary labour and private benefaction be- 
stowed upon tliem. offer hut very few exceptions to tbe pro- 
ceding statement, which, on the contraiy, is sustninetl by the 
combined testimony of almost all practical ob«erverB. Even 
in cases where they have received an ample education, and 
have remained for many year^ in clvilij!:ed society, they lose 
none of thcii' innate love of their own national usages, which 
they have almost invariably resumed when chance lias left 
them to choo*! for tliemsclvcK." " However much the bene- 
volent mind may regret tlie inaptitude of the Indians for civili- 
zation, the afiinuative of this ijuestion seems to he established 
beyond a donbt. \\\» moral and physical nature are alike 
adapted to his position amon^r the racet of men ; and it is aa 
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reasoDBble to expect the one to bo changed astheoflier. The 

structure of Lis mind fli>pcars to be different firoiu that of the 
white iniin ; nor cun the two liarmuniso in their social i-eU- 
tioDS except on the most limited scale. Kvery one kuows, 
however, that the mind expandg by culture ; nor can wo yet 
tell how near the Indian wunid a{)]>romrh the Caucasiao after 
iacatioD had been bestowed on a single family through sevc* 
1*1 successive generations." P. S2.* 

The following nre parts of Dr Mortou's table of " monn re- 
sults," given from his whole measurementB. 
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47J00 3 
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tiias 3 


3SJ 
47.4 
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Bemarks.'—" The barhBtous nations possess a lariier brain 
by 5i cubic inches, than thi' Toltecans ; while, on the other 
hanJ, the Toltecans piassess a greater relativt- caiMurity of the 
anterior chamber of tlie skull, in the proportion uf 42.3 to 
41.S. Again, the coronal region, tlioitgh absolutely greater 
in the barbarous tribes, is rather larger in proportion in the 
demi-civilized tribes ; and the facial angle is much the samo 
in both, and m;iy be assumed, for the race, at 75 degrees. 

" In conclusion, the author i» of the opinion that the facts con- 
tained in this work tend to .•sustain the following propositions: 

" 1»tt That the American race diffbrs cKentially from all 



* Dr Morttin aiWe-, tlmL thf Imliiuis iiit ostreirioly flefwliTe in i-ompro- 
hoiitling evi'f)' tliiiip ri-ldting lo numbors ; iiml w» niiiT remark, (bet Mr 
Oombe, in liii loctuiTt in New Havoii, alievrcd tfe jttm* dpfiriewjr «f ihi! 
-oigia ol Dunibvr in th^ii* skiiil*. 
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ipns, not excepting tlie Mongolians ; nor du the feeble ana- 
logics of language, and tho more obTious ones, lu i'i\il and 
religioofi institutions and the artd, douoto any thing beyond 
casual or colonial common ieation with thv Asiatic nations ; 
and even those analojjics may perhaiis be uccoimtwl for, as 
H\unboldt has siiip^jested, in tlie int*re t-oiofidcnce arising from 
simUar wants and impulses in nations inhnhiting similar lati- 
tudes. 

" 3d, That the American nations, excepting the polar tribes, 
are of one race and one species, hut of two great families, 
which reserahio each other in physical, but differ in intellee- 
tual character. 

"3d, That the cranial remains discorared in the mounds 
from Peru to Wisconsin, heloni; to the same race, and proba- 
bly to the Toltecaii family." Dr Morton subjoins tho follow- 
ing 

" IS'otB on thf iniemat Mpfieify of ihe cranium in thf. differ- 
ent raett of tmn. Having subjected the skulls in iny posses- 
sUjO, and such also as I could obtain from my tnendH, to the 
internal capacity measure meiit already described, I hare ob- 
tained the following results. The mean of the American race 
(omitting fractionsj is repeated here, merely to complete the 
table. The skulls of idiots, and {tersons under age. wer« of 
course rejected. 
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" iat. The Caucasians were, with a single exception, de- 
rived from the lowest and least educated class of society, [t 
is proper, however, to mention that but three Hindoos are ad- 
mitted in the whole number, because the skulls of these peo> 
pie are probably smaller than those of any other existing na- 
tion. For cxiunplc, seventeen Hindoo heads give a mean 
of but seventy-five cubic inches: and the three received into 
the tabic arc taken at that average. To be more ^pccitic, w« 
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will pre, in rtetnil, the number of individnaU of each nation, 
as far ns ascertained. 

ARglo-Ami-ricans, ...... 6 

Oeraini), Swiss and Dutch, 7 

Celtic, Iriili, iiud Scota, 7 

Kngliili. 4 

OuaDcbe (Li,-biati)i 1 

Spnnivh, 1 

Hindoo, a 

Buroprani not Mrcrtittnrrl, S3 

Tfttal, 62 

'* 2d. The Mc7v/oliam raeiisured, consist of Chinese and Es- 
kimniiK, and what u worthy of remark, three of Uieliitter give 
a mean of 86 culjii; iia-lies, wliilo seven Ciiinoso give but 82. 

" 3d. The Malays embrape Malays proper and Polynesians, 
tliirteen of tlie former and five of the latter ; and tlie mean of 
each [jrc-Bt^nUi but a fractional dilforentic ft'om the mean of all. 

'■ 4th. I'he Eihiopumt were all unmixed negrofts, and nine 
of them native Africans, for trhicli 1 am chietjy indehtL>d to 
Dr Rl'DoweU, formerly attached to tlie colony at Liberia.* 

" iJtli. Restiwcting the American race, T haye notliiiigto add, 
excepting tli<? .Ntrildnj,' fact tliat, of all the American nations, 
tho PcruvianB had the smallest heads, while those of the Mexi- 
cans were sometliing larger, and those of the barbarous tribes 
the largest of all, vi/. 

f Peruvians collertiTcly, 78 "uh- inch, 

MuKKans colloctivelv, 70 do. 

Bni'bai-outi tribeii. as portable, 82 do. 

* Dr Storlun iitnU>9s Ilie ineun iiLti^mul iinpacit; of lhi.> [-^nropeKD, vt Cau- 
cwiiijiu ekullsf to U- B7 t-ublc inuliMi, iintl of the Elliirjpiati, or Nd^ro nCQ, 
(o be Ju cubic inclios. We oljscrro thiit Dr AndrciT Couiljc, in hi* " R«- 
tnai-kn ofi tlio Falliipy of Profuseor Tieiieiniinn's Conijiarison of Iho N*?ro 
bniiii »cd iatuUcct wilb thiiae uf tliu Knropt-nn," arrii-ns itt rcTsulUt coiii- 
fddi[L}f iruti itiove oliUkintMl by Dr Moiton. Tiviluiiianii gUus iho waight 
of only frtiiv Ni>gr» brninti. "'Hit iivcrn^c Europe ah,'' ]iv najw, " tttiw 
fruiii 3 III. 2 ir/,. In 4 11), ox.; wbilc tlio aveni-it of tlic four Ntgto 
brainii risos ti> «m1y 3 Hi. (■ o'a. I ilr. ; ur 3 v/.. sibovo iho lowmt EuropnnD 
OTXTiigos; and iLio hiwfiirri Hvfsro follii o». hiioriol' ()i^ bighctt ntffraffr, Ga- 
I'ope^uii, uud nil lots tlitui 10 oz. iliort of Cuvicr'ii kmn." PLntn. Jown., 
vol, xi. Wn linvp .ilKody »!iowii, p. Si7, tliui TiifdBniimn'fe linear iliin«ii- 
nSoiu nf tliu RnroppMi Niid Nt^'o briiiniilntt coiitriulii't hit Lhoory of K^unl- 
ity, mn u« in haimony with Dr Morton's r«nilt«. 



CVvrata ^ jiborigiitat Amerieant. 13fl 

** An {nt«restin^ question remains to bo solved, vtz. the re- 
lative proportion of brain in the anterior nn*! postprlor cham- 
bers of the sknll in the ilifferent nit^t's; ail inquirv for which I 
liave hitbei-to po!>s«sKvi] neither gutfiuient tei«iire nor tuletjuatl 
.materials.' P. 261. 

Our readers will discover in the length «nd ininutenes.i of 
tbis article, the great value which \i'u attach to Dr Morton *a 
ivork. We regard it as au honour to the eounlry. and as a 
proof of talent, patience, and researth in himself which place 
htm in the Brst rank amonj^ natural philosophers. We rejoioe 
to see tliat he does " not, even now, t-otisider his task ns wholly 
completed :*' but hopes to publish n " sirpplementarj- volume' 
in which it will furtber bii my aim to extend »iid revise both 
tlie aontomifal anil phrcDulogical tables, and to give basal riews 
of at least a part of the crania delineated.'' We sincerely 
trust th.^t the favoumble reception of this volume will induce 
him to execute tlieso intentions.* 



0» E<irllt^Hakf*. By M. Eoovard Biot. 

M- Edoii»rd Itiot Lately read an intcrosting memoir to the 
Royal Academy of Sciom^es at Paris, upon the ancient deluges 
which are mentioned iu th(.> liislorieal annaU of China, to- 



* Panticripl. — Onpavir3(i3, woremarkcd that " thoro U a discrepiUiQ' 
bt>twmm tJie dctscriptinn nf (h« nncingi Pururfitn tkulln, and llin riviliRH- 
lion iMcritwd to tlicir puHn-wurH, wlikh i» uciiijuo in Dr Morton^H work.*' 
Wboii Umi proscni tthool wim in i\w [iro«(>, wo rocoivod n letter rruiii Dr 
SlortOOi iti whivh he iu;'h, " Silicic t.liiLt purt uf iut wiirk mIiiUi rtiliiU* tu 
theaNcirnf Prrxiwiits vrtia urUU'ii, I lilvva swru ><!rt'nil lulilitioual rjwts of 
*tu]le beloTtfpng to llu^ RHinc i->!Ti>.<u. nmt iiUliotig)i 1 nm ^sti^llncl tlinL (Fig. 
4, p. It?) rcprvHBta an iiniih'.>r«i nviniiiin. ytsi, k* it i« lite Wv »n^ten'l 
oiu I IvAw met vitli, uiaung llie reuiatun i>f iLul aucicDl peoi>l«, I wiaii 
to comet tli« etnli'iiicaiL, too hiutil/ ijniwii, tliat it ih th* tran'mt lyyt lit 
tlicir niitinn. M)* miir.tircd opiniou in, llial llii-. imciciit Pirriivmni' wnrc k 
hmni't] uf lUc ^at TotUTUii fnmily, nnd th.aL llie cranium lind lliDMmn 
guDiTiU I'liuTuctorisiica in both. 1 ;liii itt a lot* to cinjc'Cttira bow iUev 
)i<irrourr( lAc/iier ill Kuch ilui- pruiKictiuu lu Ltit- IiumI ; but tltu fuel wwim 
■ndi*i>uluble. 1 ahall luo every exiittion to obuio odditiotiAl maKvutUfor 
iIm! further lUuetr&tinn uf tUi» subjctt." 

^ij^*"!, 9a»l'ei. Georqe Horto}'. 

rbilsdvtpbis, 8d >luch 1«40. 
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gether witli a ctitologue nf the carthqiuJiw. aad the monn- 
Uunau« dovatioiiB antl deprewion? nhich have been obserred 
in the Celeetial Kinpire. Coiicpriilng Uiig innnoir, M. Houa- 
singault, in his own name, and in thut uf MM. Arago and 
Rlic do Beuumoiit, iiri*sont«l a rojjort, which we shall now 
(tVoni L'Instilut. 21. Mai IB40) preeeiit to our readers. 

Ill the fomirr {)».rt, tlio author exaniint-fi the facts and tro- 
dition.1 colli-'ctfd in the nrchivus of litcra.ture. conctniing two 
great inuiidatio»!i which have ileva^^tated the Chinese world. 
The more rt-cent of these reaches back as far as the twenty •■ 
third centiir)- before onr era, anil tlic older is obscured Jn the 
heroic perio<l- M. Biot undertakes to cx^jliiln these catiuttro- 
phes by lliu same phenomeim of elevation, the tnires of which 
have been pointed out by IM. do Humboldt in that part of 
Central Asia wMrli boi-ders on China. The chief considera- 
tion upon wliich he maintuiiis thif opiuiur, ia tlie coijicidoiice 
which oxista between the direction of the pi-incipal axis of the 
grvat American Cordillera, and the general direction of the 
Chinese ranges. It is this identity of direction, together with 
the similitude and frequGney of the terrestrial eommotious, 
whivU have led M. Blot to (.•onelude, that very probably the 
crust of thi- eajth is Btill hnt litlle consolidated, and, conao- 
quently, not very stable tlirniighout Ihu extent of thia grOAt 
circle, and that, therefore, therr' may have been a simultanoous 
elevation in the Cordilk-nis of tho Andes and those Chinese 
mountain i'an<;es >viiicli 1i:ivl> thL> same direetion. 

This correspondence of the priueipal oliaino of the Aeintio 
and Anierifiin cviitinL-iits, had uot hithc-ito been pointed out 
iti a way that wa» ii.t all iireeise or *;atist'aetory. Regarding the 
cause of the extreme mobdity of the nurfuce in those countries, 
perhaps it \* to bt? discuvured, remarks tho reporter, in thati 
volcatnc Zfinr-' which t-mbiaccs so extended a portion of our 
planet, and in which we find eompi-ehended the high moun- 
tainon^i rangcf which ccnstitiite the niodt aiUont projections 
uf btitli OieMu eoutiueutH. In truth, thi& zone fonn,>< an im- 
meii^e nionntainous elovation, whieli runs between the Pacifio 
ooean on the one hand, nnd tho contiiiontii of America and 
Aeia on the other, fnlinwing, from Chili to tho Burmese em- 
fHTe, tho direction ul a great Bemicirole of the oarth. Thii 
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and uninterrupted rid^ of tho eftrth'i* omul, »owm m a 
control axis to this Tolcanic Kfttic, without soodibiy dciMiiiinf* 
from the coA^t Line ; and, as M. do Rach han Alrendr rfmarlHHl, 
IB really the natural limit of Asia ; it may, in trntb, be oon- 
videred as separatinj>- what is now the most coatioontul part at' 
the globe from the portion which is the most maritinto. 

Inthc second part of hit) memoir, M. Biot has cuki^<?^ '■> 
the collection of fact^ and in provine:, by human toetJmony, 
that many real modificutione uud cbaiigo^ the dates of whicb 
arc known with precision, luivc oocurred on tlio uurface of the 
globe. This is an important result, eince it ia thereby eot*- 
blished, both that pheuoniona of a similar kind have operated 
in epoch!) wliich won; btjforc all tradition, niid a\eo that those 
oatastroplics whidi tlu-ite inovcravnte uf thf eartli occasion, 
may yet again bo pro<lucod. Tlio long catalogue of events 
which lie supplios, h made Qp of earlhqnakca, of mud timp- 
Uoms the a])pearancu of deep gaps or elofts, of (.-luvationa <»■ 
earring in the midttt of plains, aikd of th6 downfall and sinking 
of many elevated mountains. 

The calalogiie of i>artli<|uakefl i& to be found ia tho 30l«l 
book of the great collection Wen Uidm. Tkvmi Khao, made by 
Ma Touaib Lm, a celebrated author in the l>)th century nf 
our era, whose plan was t« compile togL-thtT all the most 
esteemed works, and to claKxify the facbti they contained, ac- 
cording to the Chinese notations of time. M. Kd. Biot re- 
duces these periods to the non*PBpoiiJing years of our era. 
The catalogue of Ma Toitau Lin had been brought ilown to 
the 17th CL'iitury by Les LottrL-g, aud M, Biol has continued it 
to the present time ; he ha* likewi.^e been so happy as through* 
out to add variouR aveotmts whicli ha^l encaprd tht> attention 
of former chroiiologJBtM. 

Tn perusing the obctervatioiiM of M. Hiot, we are struck ivith 
the resembbnee of the pbcnnmena, and tlie analn^jy in the 
appearances which preceded and ae«omi>iiiiied them : and the 
events of the same kind which ho often occur in the Coi-dillenm 
of the New World. In Asia, as in America, after a lonj; re- 
pose, then.' is seldom a solitary oarthtjitake ; there is almost 
ioTariably a succesMioii of shuckii, which follow each other at 
v«iy shore iacciTals. Tho firat sliock is only the presage of 
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snotlier, tto tliiit it liiu Inxpnie a kind of pruvert wi 
Imountaiuwn (if Ui4! Ande^, ihsA el teabivr ia aln&vs followed 
bj la ttmUtmL Ag to tlio phyaiotti accidonta which residt 
ilrain tho ph«iionipnn, no mi^bt nlmo«t f&y that tho Chinese 
writArii desoribe tho vonvubiona of South Ainonoa. In proofof 
this, we shall supply » fow (juoUitiotu- 

Mlntheyearl!34ofonr«r«.thero wasnueartfaqooke; irame- 
dwtdy a great iioiw waa licnrd towards tho eastward- In 
[the year 1314 there uim nnothtr, which was aooompanicd by 
&n explosion reacnibling thunder.''' These exploeions, whioh 
■it is nec<.-8sary to distiiij^iah from euM^-rrutienn noi^cJt, appoar 
'to bo produced in the atniosphvro it-wU' ; imniotinics they Round 
Itko thoudcr, vrtiiUt frequently they produoo the flcnsAtion pro- 
duced by dischargee of artillery. During tho great cartbquako 
ill NoTT Gronada in VH'JJ, M. BouMtngault had tho opportunity 
of Ueanug cxploaioo* of this kind. Tho shock occurred on the 
lO'tk of ^'ovomher, nt six o'clock in the evening. The ei 
wan violently ugitated for about five miiiutea ; immediately 
tcrwnrdfi thLni were heard towards tho south Hixtocn dotoua> 
tioDS, which were in urtn:^' reapect eimilar to thu noise of hriirj' 
artilliiry. Tlioeo detonations Bucceedud each other with a 
wonderful isochronism ; nod, although it was almost night, no 
light was perceived, and nil tho phenoraeiia which ooidd be col- 
iloctod nPlvr tho event on li<:iiig exaiuinod. thci'c was no evi- 
dence that any of tlte neiglibouring \oluiuiocs had been tite 
subject ul' an eruption : somu days after, there was again 
heard, nt eight i' M., a. very loud ncase, which appeared to 
procoud from thu utiiioiijilicre, •' Seventy-eight yeai-w a. c, %h 
new poak was observed tu hiive riiteu upon the Ttrff-CAatify 
mountains. This peitk wan upwards of lifty feet high. In tbo 
year 71Jfl n. c, a iiinnb(.T of niound-s of earth lengthened, and 
suddenly elevated themselves many feet. In the year 1580, a 
mountain sank down, and a lake was formed in its place ; aud 
in the middle of a Hat country, five heights, groat and ttmall, 
appeared." It is imposxibto. says the repoi-tcr, at this phwe, 
not u> recogiiiso in the^e citations elcvattonsanalogous to thoM 
o/ Jorullo in Mexico, which nccurrral in September 17^1^, aAd 
of which M. dit [[luiiboklt has giveti a duMeri[itioii. '' In 77l» 
a violuut cuuuuutiou wuM fdlt, wlueh. continued fur thret! days ; 
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nmnj {dooes tbe earUi wa» til«il, utij from tI)e»o opcningi 
Mnd iisued, and atones and watvi-, whtcL i.>ovcre(I all ilie flat 
oouDtry. In IdOo, th« earth opened up in two pluMivt, nnd 
thenco issuuil mator, which won rjultu lilack. In 13C7, tho 
earth opeucd in idilu)- phict^s, and from thest' G»surti8 there 
flowed torrents of water and black satid. In the year 12d, Um 
hill Yen Tone tiimhlod down and killed more tbun 400 penons. 
In C34, A mountain fell from top to biittuin, and was broken 
JDto mure fragmeiit*. In 887, miutliur mountain fell, and tlto 
sau'B light was obscured by the du^t. In 999, near the Yel- 
low Rivor, and during a time of innch vnia, the Kidn of a tnoun- 
tain slipped down, and iluntroyed tweuty-two faiuiliBO. 

■ In regard to Uieao latter observations, M. Bonssingnult 
■nakott the following retnarka : " The downfall of mountmiw 
h often notieod in the Catalogue of M. Ed. Biot. The^ie 
falls have not al^'ays been preoedeil or accompanied with oscriU 

H lationa of th<> soil. The samo pUouomena, and equally inde- 

■ pendent of earthqiuikes, frequently ocbups in the Andew, espe- 
cially in ihoiso rogien« which coiwixt of porphjTJtio aud traohy- 

■ tic rock«. Gcolo^sts have prolwibly not sufficiently directed 
their attention to the fragility of the mountains of the >!one in 
question. A number of examples might ho quoted which de- 

I monatrate tho identity of the phonomcDo. Thu«, in the year 
1818, ut seven in the mornlug, a portion ol' the peak of Taoou, 
at tho north-eaateni extremity of the I'^^a </<! Zupia, slipped 
down, aud carried along with it a hundred Indiann who culti- 

Ivated tliti sugar-cane at the foot of that porphyritic mouutoJa. 
This cra^h produced a thick duet, which by many was mis- 
lakeu for smoke, liven at the present day th« debris of tho 
rock foniis a kind of elope wliieh occiipiiiH an extent of many 
furlougiii." M. Bousaingault cite^ aiojiy exampk-« of thin kind, 
aod then continues : " The geological oataetrophes coUeot«d 
together in M. Itiorn memoir appear, therefore, eimilar in their 
efiectA to fJie analogous phononietut which have occurred, and 
which fitiU continue to occur, in South America; and since, in 
Bpite of the labours of tho modern schools, there ore still tho?i;t 
who hesitate, and even refiwe, to admit the occurrence of eh»- 
vations and deprcseionf? of tlio t-nrth's Mirfncc, aud who, in a 
word, maiutaui the Htability of tho erust of the earth, it was 




. 



• 



144 Ltpelefthi Sfaefc Sea and rAe Caspian. 

fining lo «)Uecl, n« tbe Author \\n# done, a consuleraWe series 
of RUlhontic fact^, that th(?y might b» udded to those alr««(ly 
in ciur possession. Tho documents collected by M. Biot, by 
dptnORKtraling that the still imperfectly com^olidated zone of 
our planet is prolonged from the shore of the PaciRc Ocean to 
the immotnintt of Oliiim. and that oscillations iiiid teri'catrtal 
iDOvements liave been observed throughout thiti extent for 
nearly iiOO year?, will thus have contributed to supply a much 
more ample Imsm for the duictiasion? which will yet occrur (khi- 
cemlnj^ thiti jiortioii of the ]>h}'sic»l history of the globe. 
Heneo the memWrs of tlio Commia^ion think that they cannot 
too mucli encourage the author to piu-soe the course he has »o 
happily commenced, by making til8 erudition and acquaintance 
with the oriental languages subserve the progreaa of soieuce.*" 



JtetaUe obtaineU hy the Last Buman Krptdition^ sent to <f^t*r- 
minx the liiffmrence of Level hetinem tlui Blaeh Sea and M* 

The measui-cments made by Messrs H. Fuss, Sadler, and 
Sawitsch, w«rc commenced on the yist October m.'i6, at the 
town of Kacialnik, a little to tho eouth of Azov, at the mouth 
of the Kagalnika, which falls into the Sea of Azov, in latitude 
4r4'2fr.3 N., and longitude a''27'50".5 Kaet from Pari*. 
Thcneo they were continued by Stawropol (where the expedi- 
tion passed the winter), Georgijcwsk, Mosdock, and Kieljar, 
to the town of Twh^rnoi Msimk,\ on the shore of the Caspian, 

* Fruin I'og'ir'vhrfe Amuilm, 1840, and it is litre vtalcd, tliftt tlic iufwr- 
matlon poalained io tlie nrtiflp is cleriTod portly from thu Jii'lMn Sriaitt- 
fiqw^ VAfodemU d<- St Peterthot'r^, rol. ii. p. 2Jj4 ; vol. iii. p, *i7, 117i 3W: 
vol. iv. p. 241 ; fMLTtlj' from Uio Disseitaliau hy M. Alaxis fjuwiudi, etillllul 

Vtbtr dit liohc -ft CtMf.wr7«ii AttVrrt unrt ilfY fliKrjiltpil.-r-n iU* CdimUVWAvii 

Otbinjti (DorjiAt, 1839) ; and porllv (torn M. O. Siidlcr'A DUaertailon cn- 
tit)o>), ftenbtrehlimpni ilfter rf(<'iVA>i'/<' St.M}iifiihrffJ,'in.ii tind iifi(v/fir: GrMuJfr 
Vtriinrl'niwj A.rtclhfn {Doi-pat, I BSD. V -Edit. 

t in till! country itnmnd I'M'liomoi R\iiuk, tlie ulwiirveTe found » geam»l 
coQvii-.tiuii among tlic i&lmbitiwU of (he sLoree of tUc Oiupion, tbot tluil Ka 
wu griiJ-uiklly nicinllnjc. Xliti ulilt^ipeiLSnntaof iliu luliiu]^ invtn kiionr, ttint, 
tliirly yean o^j tkc vrator ruwHcd quite cloett t9 Ute tvwn, wUile «1 preM'M 
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littld to the uortli of tlic month c^ the Torek, where Uio 
rtpi>nitions wnro tci-minated. The whole extont of this litw is 
about 800 venttK (about (iUO Englisli niilfs). 

Thy nR«aaureineiits wpiw of two kinds, — Trigonometriotl 
land BaromctricaL; oud the folloniQg ore the roeiiltsobtaiiiod : — 

Heiffhl q/'lle Sea of Asor uhnm ific Catpian. 

C«IculaU-(l by M. G. V\m{SaU.Seieiit.ik( Aaut.de SI J'rl«r»h., 11138, 
[ voL iv. p. SllO 

AcoonliDg to the melhod (^ stniultaDCOUS, rcriprocul, Zcnith-d!*- 
biiices, .... 7.1.1 feet Edj;!!^. 

Acrordtng; to the mctliod of the mean oftlic ZcniLlc 
duunccs, .... 7£-2 

Uiitculated t>v M. Sa«(iU>,'li (ia hw DiiscrtatLon, 1899, p. 22.) 
Arcordinj;' to tlie tnc-tluKl of titiiultsiicotu, icciprocal, Zcniifa-<Iis- 
taaccs, .... 76-1 taol Engli<)i. 

(Probable error = 3Ji fcot.) 
Accordinj; to the melUod of ihi.' menn of the Zenitfa- 
dUtaiiu«, . . . 82.S 

(ProWWi- error = i^ feet.) 

Gilculated by M. Sadler (in !iU Dii-serHiilioii, 18.39, |i. 33.) 

AcRortting iw tlic infilioii of gimidtitncous, reciprac&I /.(--nitb-ilis- 
tttuccs, .... sajH feet EoKlish. 

(Probahl* error = S.4 feci.) 
Accordinj; to the inclhod of the uiean of tlti; j^cnilli- 
distancc-a, . . . 81.3 ••• 

(Probable error = 3.9 feet.) 

The tliscrepancieH in thate rtsulta arise fnnu tlie way in which 

thp ohservera have calculatt'd tlif lurasiireinents for the pur- 

Fpoee of renioviiig the effect of teirostrial refraction. Wo can- 

lliot decide n» t^i ■whicJi of thctie rn-siilts is most probably th« 

^correct one; but it in evident that, as the uncertainty aino'unlH 

only to a few feet, we shall not be very far wrong in asituming, 

as the nnniher most iti.-arly approaching the truth, the incao 

of rfin four last (which art- those that agree the best with one 

inuolher). viz., 81.3 English feet. Even should this number 

[ikvK is no inli^rveiitiigpi«i'i!uf extmniRly flnt griiitni], lliree ur four vcrat* iu 

III (two or ihti-e inilei Euglisli). Wbea, likauiiii^, tbey readied tb» 

! forming Ibe vr Mler-*ln>d of tlic twu 8<i<as, tliey wwe struc^k by tlic dif- 

: &ape«i of the surface of tbi? cousirj- pitwcuted to (hem. Tlie trocL ia 

abtleu the fonuar botlum of tliv CAspian. 
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not be regarded &:> a detittitivti i-eeult, >ct, at all events, by 
moons of this first tngonoinetricBl eurvey of tlie Gaucasiaa 
Isthmus, the fact is ostablUhed, tiai the tttr/aca of tie Ca^ian 
Sta u actuaU^ at a lower hvai tAanliat of the Ocmj», an opinion 
which has been latdy disputed : and it ie likevriae awertained, 
ikai ike dtipremon i« oidi/ aiout €rM quarter eo ^reat at ihe older 
mta/urrmenU IM ia to bfftete- 

llci^KCtiiig the Baromcincal mcasurAmtmt, or the aeoond 
portioD of till- operations of this expeditioo, M. Sawitech has 
communicated the following infomwtion to Baron A. von 
llumboUtt : — " Iksides the rt'siilt of thr Tngonoitetrical sur- 
vey, we are also in pojwessiou of i wo Uarometricol resulta. The 
first was obtained by mean^ of observations made at all thoin- 
tennediatc wtjitions, — stations which wem nearly a (jermaii 
mile apart ^abojt 4^ En^liali iiiilfs). Our iiiNtrument« wprt; 
cistem-barorartere, lilw- those enipto\'ed by Parrot. They, as 
well as the thermometem, w«tre compared daily. At each rta- 
tion, three obst^niatioiiii ut luiist wlto made between lmlf-pin»t 
three and Iialf-poet ux r.ai. The difference of level between 
two adjoining stations generally afforded a satisfactory ap- 
proximation; but, during liigh winrts, errors occnrred, which 
for Bonie time were all on onip side. Tlifjse errors of the par- 
tial measurement wero particularly great when a violent gale 
prevailt^d, or when there wns n regular ttorni. The defillilivo 
re«i)lt i.« far removed from the truth, inosmueh as it aerigns 
ss the ditferenee of level of tlie two seaa, tkret kuadred English 
foot, instead of only eiohty, wliicU it, in fact, amonnta to. 
Tlio discrepancy between the two results is too great to ad- 
mit of its being tu-eribed m\e\y to accidental errors of obeorva' 
tioDs. The sum of these errors cannot amount to more than 
30 or 40 foot. It may, probably, be rather attributed to at- 
nioKphcrienl infliienoej^ which are not always of the nature as- 
named in the umial fonnulie for tlio caJculation of obBervatioiu. 
The second barometrical result i« founded on a year's ob- 
9errations made witli eompare<l im^tnunents at Ta^nrwf and 
Aetraekan. Thene give, n^ the difference of level, nearlv 9nf 
Attndrtd and forty En^MfeH^ a. reisult which comes nearer i" 
the truth than the fiprt. At present, an excellent soricH of ob- 
wrrations is in the coumo of being matlo at J*traekan and A7- 
c&faj^, triiicb promises to afiotd a vaUiabU' r»imU.'* 
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AVm of ftafy. 

Toe present bappy state of devolopmcnt <rf the pbysioal 
soicneofl, allows ua to trust ooHectiwly of difforcnt portions of 
plirsical gcogruphy which were fonneriy sepanted. The florw 
i*r our tinio ai'c more than nicr« pieces of nomcnclaturo ; and 
the mettiorolngicftl (»bsei-vatiooti ore- more thau mere figures, 
without meaning. 

The luboure '>r llamboldt, IJuch, and W'alilenber^, which 
hftvo cliieSv cuiitributed to tlii& uuion of the ptiy^ical »cieDcoB, 
excited all early ititcrvet uii ilic part of tlii; author iu tlio geo- 
IP^pUical pai't of phytolog\. A jouruuy tu tin- itiuuutairm of 
Norway, uodet'takoniailUl:^ iii oompanyMilh Christian Smith, 
who alU'i-AurdR fi-ll « viotiin to his leeal for the t«oience8 at 
Congo, further vuiitriliulrd to dt-cirli? the direction of his Rtu- 
<lic». Huuibuldt had prL-sc-utc-d u iiicturi- of the great pUysieul 
rebtiona in the tropioal ro^ioii* of the New World, — Von 
Buch and Walileiibcrg had dtacribud Scuiidiiiaviii, thf Car- 
pathians, and tho northern portion of .Switzerland : and it 
thei*orori; iippmin^d to the uulliur thnt an account of Uie ptiy- 
flicitl rclatluiui of mi iiiteruiediute rugiuu t-ould uot fuJl to be 
4if great interc-itt ; and no country seomed more suited to this 
object thun Italy, from its presenting no much vurivty, owing 
to its coiisidentble extent from nurtb to south, nud from ita 
possedsing tlie Alps tut its frontier, being traversed by the 
ApeunineA, including various volcanic tracts, luid exliibiting 
aiich a development of coa.^t. Moreover, there w no otJiar 
country in the suuie latitude vvliun.' p];tnt& have been no much 
examined, and where en many meteorological observations hare 
been ntade, investigationt* esseutitd for the exact determina- 
tMMi of geoei'nl pbysietil relations. So early as the year 1815, 
the author skutched out n tour in Italy uiUi this object, a 
journey which met with the approbation of his master and 
patcmul friend Mr Honit<m!Lnn ; nn<l, by the advice of las sciun- 
tiAc counHellorK, thu King uf Denmark, always zeaJuim in the 
causr; of bcience, wa« pleaaed to present the author with the 
lueaaif of realizing liis pixtjecta. 




^iSchoHW on the (^imirf and Fegetnittm 0/ Ittag. 

HfiTUig prepared Limsclf fi>r liis uadertakin^ at home and 
in Qerauay, Uie aathor amved at Trieste in the spring of 
1617j and employed tliu summer in fxplortng tbo southern 
portion of tbv Alpti between Cdrniulii uud Moat CVuis. In 
the autumn he creased the Apouuitiee to Genoa, traversed v&- 
rioiu portions of the Ligurian mountaiiiB, and passed the win- 
ter at Pi.sa imd Florciioo. In l&Iti, he t)cnctrat4.-d the Apcn- 
lunee, asocnde^l their highest aummile in the Abruzxi and in 
the States of tJie Churcli, and followed the whole ehalii to tlic 
most fiouthem part of Calabria. Thence he oroSGod to Sicily, 
a^CLiided Etna, traversed the interior of Sicily, and visited 
the Nebrodie Mountains. Hi; passed the winter of 1818-10 
at Home and Naples ; and in the euccoedin}; spring ho returned 
to Sicily, occupied himself with thu Eoutherii and eOKtern 
coasts, and again a^oendeti Etna, whore he \f&s the spectator 
of a considerable eruption : after wliich, he took a general 
view of the mountains of the north-eastern portion of thr 
island. While traversing Italy on his way homewards, he 
had a^in an opportunity of uxuuuning 8ume ptirts uf the 
Apennine^t and of the AJpa. He crossed the latter Id the au- 
tumn of 181!) ; and, after pitseing Home time at Geneva and 
Paris, ho returned to his native country in the beginning of 
1820. 

The author commenced the preparation of lib niateriai«; 
hut his labours advanced but slowly, and were interrupted by 
his various otiicr studies. The latter, and particularly his 
treatise on the Universal titugraphy of Plants, and his de- 
scription of the climate of Demnark, Iwd liim to investigations 
intimately connected with thost^ which necessarily formed the 
object of hia work ou the climate and vegetation of Italy. 
During his studies, he folt more and more the necessity of 
again viating Italy ; and the innuificence of the king enabled 
him to und<>rtaki> his second Journey, whioh be commenced in 
1829. 

The first iummer was chiefly employed in visiting a portion 
of the Apennines of Tuscany and Modeua, and the following 
spring in ex|)laring th» ooaatB of Sicily and the environs of 
Naples: the next Hummer was occupied with resc«aroh«s in 
tbo mountains of Soro, tlie Apuaiiiaa mountoios, thoflC of 
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Cnrninj nnd many otlier portions of tho Apennines and ,MpR, 
wlmh he h.id no opportiinity of seeing during his lirst jour- 
ney. Hie oolleotlon of incteorolo^pcatl olMtcn-ations ivaa ooiuri- 
derabhr aiigroented by his eecond joume)-. 

It ia the results of these diflerent journeyB which tho author 
proposes to include in a work on the climate and vegetation 
of Ititly. of which the firet volumu is ut proscot published. 
Hut it is ouly by ctimparinp different countriea that the cli- 
mate and ^'C-^tatton can appear in their truu light : it i« 
the comparative method which hoti n^ndcred the physical re- 
searches of our tiuieb m ^uiionor to thi>i>u of former pci-iods, 
both in precision aoid in coinpae*. The climate and tlio Vi-go- 
tatioQ of Italy will ii<jt bo iliHcusecd in an iiiKuIatcd loannor. 
but aJoog with thu climate of tho rcat of KurojMi, and of Kor- 
tbem Afnoa. The work will he composed of two chief pnrts, 
the one devoted to the climate, and the other to ,the vcgeto- 
ttOD, each forming an independent tri-Atisc. The present vo- 
htme contains an ac<;oiuit of thu tompernturu and the r&tn ; 
and, ws the conttgiirjition uf tlio .surface oxeivi^e^ an oseential 
influence on the climate, it has boon premised by an orographi- 
cal summary; aithongh it must be mentioned that this sum- 
luaiy, and the iilustnitive map. are not so complete an thoy 
ought to ho for thi? speeiiil urography of luJy. The soeond 
volamo will eoutuin the other elements of elima-le. and a com- 
parifion of tho diflerent years relatively to their meteorologi- 
i«I character, which will lead iiie to treflt of tho interesting 
question of the variations attributed to climate. The third 
volnrae will lio entirely dedicated to Phyto-f^oography. 

Several years have elapsed since the anthor^B second journey ; 
but the duties of his oflice, and occiipatiotm of t|uit<! a dtfierent 
description, have i-etarded the publication of tho werk. The 
observations collected in lUvly were, however, calciitatetl seve- 
ral years ago, and partly printed in the unppleiucnt. Thmi 
the author hiis been very rarely ablo to take advantage of ob- 
[len-ations and writing* of a more recent date. 

The author was perfectly aware of the gi-eat difficulties to 
be encountered by a traveller in giving an acoonnt of the phy- 
ncal state of a eoimtry, and of the imperfections whinh neces- 
varily result. Much locaJ afA detailed information, wlthki tho 
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rtaoh of an inhabitnnt of a country, CAcapes a trnveller, espe- 
dally wtion ho is exploring a very large country, &ud cannot 
remun n tmftloicnt time nt ench fitation. Bub the nuthor 
li(^)cs for iLn oquitable ami initulgnnt judjpnoilt : and he flat- 
ters hiniBclf thnt ibp smt'iitifiu men of Italy will receive (he 
■work with the same kindness thtit they nhcwed to the author 
himanlf. A great port of the work hplongs, of right, to^ltaly, 
for it could not have bctm writtiMi without tht- nunifrous oh- 
flerrationa und reecaxoheA of Italian savanft ami inthout thvir 
kindnrw.* 



On the Climate of the f)Of lions of Enrof)f and Africa re/iich 
are aitualed betteeeii Ihp. Equator and 60' I^orlh Latitude. 
By Professor ScHotw. 

1. Thfrmvi/raphirat Cotidimoju. 

1. At the level of tbu «cu the metm teinpcraturo of tho year 
in Europe and Africa, betwecB the oiiuator and CO* N.. vftric* 
from BV.5 to 32° F. 

2. The isothemmt lirKts nre the moet separated [thot is the 
ieoipcraturc Jiuiiniehes the most slowly) hfstween tho equfttor 
and latitude 25° N. ; hetween 30^ and 45- they opproach one 
another more; and in a higher latitude the intervals agaio 
become more considerabla. ' 

3. In ad>ancing fiom west to oiist iii the ahove-mentloncd 
part ofthe globe, the isothermal linos have uijuatorial inHexiona 
but these inSoxiona become more considerable aa the Polar 
Circle ie approached. The most northern point (the polar 
eaiamit) in the curve of the isothermal hoes butwceit 32^ und 
59" F. 18 on the coaflts of tho Atlantic; and this point in the 
lines of more elevated tomperaturea is situated more to tlie 
cast (on the shore of tho Mediterranean between Spain and 
Italy, and in the interior of Africa). 



* Tliie notice fonae llic introduction to the Isl vclumi) of Uiie vkIubUa 
Htd imporLimt puliltculioii. Tlie title is : Tableau Jit Climot ftdtia Veff<- 
t^if^fle I'llatu:, par J. F. i'duwn', PrvfitHtir 4e £otaaipie • I'UniiVrtHs fie 
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4. The difforenee of the t«mperaturcfl of the seaeoas, and 
of tho months, augments not only from the etiuator towards 
the Polar Circle ; but, ia the portion of tbo ^obe under oou^i- 
dcratioQ, it likewise invrcuw» from 'n'CRt to cast, t. e. from thi> 
coAflt of the Atlantic towards the interior of the contim-nts. 

0. ifotweou fjfy and the Tropic of Cancer, the hottest uionthB 
of the year occur at a later period in proportion as the goo- 
graphical position is more northern. 

(>. In tlio same latitude the hottest months occur a.t a later 
period iu propoi'tion tm tJio sea ia approached. Thus in Com- 
paring the months of June and .September we have, 
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Ji^toifTaj'hiiMi Coiidmiimt, 

Thi- Z(j}\e v/autnnier rain vaifiwls in Afrinii from tbo aqusCor 
to tilt! 15lb dogrfcL- N. IntituJf. Tlit? (juantity ut pluTial water 
in very conrndenible, but th« niiiw do not fall oxoopt in the 
niontlia of UHFthern dt'clinatiou of thy sun. 

Tbo im« mtAotU niin iualodc« Northoi*n Africa, liotwoeii 
15^ and 30' N. It is the lonc of deoerti*, iind is either entirely 
devoid of min, or the roios ure very rare, and entirely acci- 
dental. 

The soru efvnnt«r raht iiiclndes Northern Africa and South- 
ern Europe, between 3tt" and AS" N. latitude. The riiins aro 
ainiofit confined to tbo months of low tempBrature (in ihu 
southt-m portion of the zone), or thoy tire verj' frequcut in 
tboBo montlin, and raro in those of an r-Iovated temperature. 
Tht> ijuaiitity of phiviuJ watur »ugiuonts ti^wurdH the Atlnntic, 
but Ktill luoi'o touitnls the mountainB; above ul], il is vnry 
oonaidorable on their nortbera and we^rn slopes, but very 
BDiall ou the plateau of the Spanish pcninRula. 

The zonf »f eoBti«vsd rain include!) the portion of Europe 
between 45' and W N. The aqucoue precipitations are fre- 
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({uuDt iu all iwasonB, anil Uiu iliffuraucc in i^uantity between 
these id oot consiilofaMb. In tlie islaods and on the treslern 
flhofres the rain is most abundant in autumn, and pretty oUnnd- 
ant in winter; in the interior of thu ooutinunl it is tin- Muni' 
nitir which prt^Hcutt! the grciktettt amount of rain. The coasts 
of the UaUio exhibit infrcnnediiite n)lations in this rettpeut. 
The aiinuid quuntitjr' oi" ruin dtipcude more mpt'cial!/ on proxi- 
mit)' to mounluiuH. In the gi'cat northern plain of Europe, 
while the annual tiaaiitity {mgmenta towards the Atlantic, it 
only proBcnta slight diffcroiiccB; but ite increase becomes vorj' 
considerable ha wu advance Irom the plains towards the se- 
condary and Ie39 elevated masses of mountains (for example, 
the Vos^at and tht^ Sudetic mountains), and it is fltill greater 
towards the great »ysti:m»< (the Alps and the Scandinavian 
iqratem). The largest i^uantities known are thosr of some 
places on the northern slope of tho Alps and the Apennines; 
and on the jvesterii slope of the .Scandiiiavinn system, and of 
the monntaias of the British Islands.' 



Petearehen ou Ihr filal Heat uf Cvld-blootled Animah. 

By M. DllTHOCHKT- 

Animals may be dividi'd into two giv-at s«.i4?tionft in rt'ftfl-encfl 
to the degree of their vital heat. 1. Thoseof ahightenip^rfi- 
ture^thu so-called waa-m-blooded, — a aeetioii containing birds 
ami iiianmiifonL ; 2dly, those of a low tempemture, — the cold- 
blooded, — :i section ineludin}^ reptiles, fitihes, Hud all invoi*to- 
brato animals. Tho vital heat of animals of a high tempera- 
tnpo can be easily detenniiied, because it is usually much abov« 
the temperature of the eurpoimding medium. It i* otherwiM 
with iinimais of a low ttmperature, and is very diftieult to de- 
termine, on aocount of it« slight elevation above tbe surround- 
ing medium, the tcmperflturo which the animal acquires, and 
to which it adda that which \» peculiar to itself. I shall not 
hero ooneider all tho difficulties which timet be overcome, in 

'* ThoM generid i<oncluB[onii ore givoii \iy Prtifcwtor !>i?1ianw in thg Atb» 
[in-pnrud fw hie work on Italy hj C«ptnm O, N. Olten.— Eimtui;, 
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ord«r to diMinguish accuratelj the faint beat peouliar to tlio 
animal among tbo anomalies prodticeJ by tbv heat continual!}' 
coDuniinicftted to it or excited in it^ hy tlio eurrountltng nie- 
diiuu, and by tbu boat vvbicb it i<j alnTiya receiving ur losing 
by i-ndiation. All thiw mnttcnn shall bo explained in my Me- 
moir, a« well an tlin rL'tuonit irhicb bn%'o bnt nic to thinic, tliat 
tbc tbenno-eluotiiual aiiparatus is uiu«b jirofiTublc t/i the ther- 
mometer, for detcmiining tho vital beat ornnimuU with u low 
temperature. Thin apparatus I have accordingly used, and 1 
hare followed the same plans ol' cxpLrirncnt which I hare de- 
Hcribed in detail in my researcbt-a ou the vital heat of vege- 
tables. 1 hnve taken care, likewise, to prevent tbc« cold cuusod 
by eraporation, by placing tbo animal under obsen-ation in air 
saturated with water. Without this precaution, I could not 
have obtained the whole vital heat of llio aiiiitial, which, in 
nuiny oirciiniRtances, wouki have been found to bo even colder 
than the surrounding air. I now proceed to give a very brief 
notice of the rcaults of my observation. 

/?*p/j&«.— Different obj^ervers ba\'e efltimatcd the proper 
heat of the frog (JiaiM e-icule-nta) Ivinn., from ,59 P. to 4".5 
F., (from J of a degree to '1)^ degrees centesimal) above the 
temperature of the flurrounding medium. B*^Ttliold alone found 
that this reptile, wlicn obeerved in the air, was colder than 
that me<!iuui, and when in water, it bad the eame tompero- 
ture OA the liquid. He fouml no exception to this but when 
the frogs were copulating, whwi their internal heat was raised, 
1 '.8 F. (a centesimal degi'i-o) above the temperature of the 
water in which they were living. T hnve had no opportunity 
of obgei-ving the vital heat of frogs during copulation ; I have 
experimented on them only in a single state, and not in the «oo- 
■on of their cupulattou. T thrust one of tlie needles of the tber- 
jiiouietricEil apparatus, sometimes into the abdomen, at other 
tiinc«4 into the muscles of the thigh. Tn this manner I have 
oRoertained, that, in the open air, the frog in about 18, F. (T'.O 
Cent.) colder than the surrounding air ; and that, when placed 
Id air eatnrated. with water, it indicates a vital heat of from 
0.0;>4, to 0.09 of a degree of Fahreubeit (from 0.03 to OtXI 
of a Cent, degree) above thf tempemture of the ambjeut me- 
dium, 1 obtained the aame result from experiments on a fro^ 
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plunged !n water. Tho rclativo coM of tlio animal placed m~ 
the op«a air arises, tborcforo, Iroui tho colduvus produotid on 
its surface by evaporation. 

Th(r tttdpolus of tho frog presented no ^prcciable degree of 
vital Iit-ai. 

Itiifii o^tetriaans, observed in the open air, waa fouud colder 
than that meHiuin by V.35 F (J of a cent, degree) ; in air ea- 
turatccl with muisture, it.s jirttpcr beat was 0''.22 of Ji ilt;gT*jp 
of F. (O'.lii C!cnt.). Its tiidpole offLTcd no oppruciablo vital 
heat. 

Tlie vital heat of the grey lizard (Lacerta aflfit, Linn.) has 
been estimated by Czemiiik to be, from T'.iti F. to 14"'.G1 K. 
(from l'.2o 0. to 8M2 C.) Tb« striking differenco in i\w> tl- 
BUlta obtained, leacU iig to suppect that there miti^t have been 
some error. ]n my own pxpcriinents, I have found that thi* 
same lizard. lu the ojjtiii air, was eolder than the surrounding 
medium from 0\32 F. to 0'.305 F. C<r.l8 0. to O^M C). In 
air (tatirratod nnth water, the vital heat appeared to be 0"^ 
of a degi't^e of Fahrenheit (0''.21 of a cent, degree). 

Il will be remiu'liL'd, in ttiese obrtorvationR, that the feebler 
the wUil heat is in reptik'jB, the more decidodly they are iiquii- 
tie. Thu li/jir<l, which has the gi-oateet degree of heat of the 
three reptiles made the suhjeote of observation, iidmbits drj' 
places ; tlie toad frequents holes in nioiist earth, and its vital 
hoat, inferior to that of tho grey lizard, is higher than that of 
tht^ frog wliich hvea iu wa-ter. Finally, tlie tadpoles, whieh 
live Gxcliwively in water, have auoh a low dogreo of vital heat, 
that it cannot ha appreciated by any thernioacopic means. 

Fi»hm. — I describe in my memoir tlie reaearebua uiode by 
various obeervers on the vital heat nf IibIkis ; and shall refrain 
from introtluoing tht'm again in this oxtraet. The re*iult of 
tliesie rosearches asMgus pretty gCMierally to fishes, a vital Ueat 
somewhat higher than the ivatcr in which they live. Cortidn 
observers, howcTor, of high repute, have found their tempera- 
ture to be similar to that of the surrounding water. SucU was 
the conclusion arrived at by RIM. Humboldt and Provencal, 
by MM. Pr(:vo8t and Dmnas, and by M. Hcrthold. The only 
fish which 1 have subjected to experiment, is the Cypriuua 
aittirnus, and 1 have ;d^'a3fi found it, when in water, preaei-ve 
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thA Bune tompemtnre an thnt liqui<l. manifesting no appn^ 
ciablc vital hi'at. 

AfoitKtiut. and Aui>didea.~—\i%T\\io\A ha« bIiliwii hy «x]ierimoiit 
that the UfHx poratttia anil lalQgR hnro a t«niporntiire inferim- 
to that of tliM BUiTounditig air, niid timt llii^sn niolIiiBpn, wlicn 
pIlingiKl in whUTj liavc tlie immc teiii|K»nitur(? iia the liquii]. 
tie nbtruned t\w sumo result* with Anodonta anatina, with 
Iho mwlietnfti Icovh, (iiirt oarth-womis. My own (■xp^-rimcnt* 
have doinonxti'itbMl that the Limax ru/ta, JMit pamalia, anrl 
Hirwio medieinalit, wlum obson'wi in the air, nru colder thnii 
thnt modlutu, and that when plnccd in iiir satumttKl wit h water 
tlipy mnnifpst no proper hoat. 

Orn»taeea. — All ohseireni, with iIih wxfoption of M. Vftlen- 
tin, Agree id attributing no vital lii-ai to nmataffoons animnlit. 
All these cmstacnn pot^o^y* only tho tcmpt^rature of the wntvr 
in which thoy livi'. I hnvo henn Iwl to tho i>ami> roflult by «x- 
pcrimonls made on the rraw-fisli {ADtafut Jlw>iatilU\. Neither 
tu moist air nor in water hay© 1 ob?i>rved iti it any vital heat . 
Tho nwdle of the i««tnmiont wai» iiifiertcd into (ho aWoinon. 
It 16 well known that tho cru»tacott brcatbo by bronchiiL' likt? 
finhed ; thu itbf«itw of appreciable vital htni in both if probably 
owiu^ to thi? mode of respiration. 

/nMcl$. — The most oxtvusivo rescarchce that have bt-iii 
made on the vital huat of inacctti arc thoeo publietied by Mr 
Newport ill tlio Philosophical Traneaotions for 1837. Thiw 
observer employed (^mall thGnnometors, one of which, usually 
inolomil in a glnfin-plrial. wiik ap]>liod to tho body of the insoct. 
while another thvinouictur. imt iiicIuKiHl, inilicatml the tenijic- 
raturu of the sunowndirjtj air. Once only lu; introduced the 
ball of the thcmwmptor into tho body of the oockchaffLT. My 
own reaearches on tht- aubjuct hare betm madu by insrrtinp 
the Doodle of the thentio-olcctricnl apparatiiH into tho abdoiiuni 
of the ioeect. T liavv in this manner obtained the exact de- 
gree of its intt-rnal heat. Nobilt and Melloni had formerly 
appltiH] this iiistruinunt to rsMO'.Ttain tho vital beat of insects, 
but only by mcu9iinng the ra<liatcd heat tJiat emanated from 
their bodiea. They have noither given the names of tho bi- 
Motit Mibjectod to obnervation, nor any measurement of their 
h«at : ihty ore a&tjsficd with mying, " U inny be admittM ».« 
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an indUputAhIp fact, tlint iaseotA hnvo n tompcratnre, altlioagll 
Utile liigluT ihaQ tlial of the amromuling raediam." " 

According to Mr Newport, tho vital boat of insocts is 
greater \a the pcrfeot staK? than in tlw larvnc ; highnr in a 
state of exeittment than of ropose ; higher when the instiot is 
awake thun when it sloupu; it ia dimimH.liod by want of food, 
and incrensos with tho fivq^uenoy of the pulsations of tho dor- 
Bal vcwcl, iind with tho activity of respiration. Mr Newport 
thinks that, by augmenting at pleasure the activity of respira- 
tion, ineecta can l>y that meuna voluntarily increase tho dcgroo 
of their vital hoat. 

I have been luiablo to repcatall Mr Xcwport'ioxporiments. 
Tho mode of oKpcrimcntation employed by me necoBflarily 
threw the iusevts I was observing into a state of excitement ; 
they were cither fixed immovcobly to the epot, or in a etftto 
of agitation, although retained in a particular plaoe. I refer 
to tny memoir for an explanation of my method of proceeding; 
I limit inyeelf hero to a comparison of tho rcsultn at which I 
an-ive with thosi.' of Mr Kcwport. I have ri.'duccd the degree 
of Fahronheifa thefmonieter, which tho Englioh ohaervor madp 
use uf, to ceiitetriuial degrees: I canaot uotico all bis exi'ieri- 
mente, for they are very iiumeroui^. 

Mr Newport found in tlio Bomhtm ierreetris a vita! heat of 
from 0".y& h\ to !r.3« V. (0 .o.t to n'.2 C). uccording as it was 
in a state of rest urescittrment. Imuy experiments, the heat 
of this insect waa not raised above 0.45 of a degrco of F. (a 
qiiartor of a oentesimal degree), I found the samo vital heat 
in Jioinhu* lapidarim. Bomlnii /lortornm, and Xiilocopa violacea. 

Till? hn-va of the eoiiinioii cockchaft'er (Meloiotttha taloris) 
jifTordod to Mr Newport a heat of 0.59 of a ilegreo of Fahren- 
heit, or 0.3;i of a eeiitesimul degree ; in my fxperirnHnt^ it did 
not exceed 0.U4 of a ooiiteBiinal degree, equal toO^OTF. The 
cockchaflVrr, in its perfect state, having the ball of the thermo- 
meter »unk in its nbdoninn, w;i.<( found by Mr Newport to havo 
a vital heat of 2-'.7d F. to 4'.tii{ F. {V.o5 to TS Cent.). I ne»-6r 
saw it exceed 0.32 of a degree of F., or 0,10 of a CBntemmal 
degree, the insect being in an immoveable state. When iu a 
!itabu of agitation, Mr Newport feiind that tlie cockchiiffer had 
» heat of 0" F. (5' Cvai.) above that of the Hurroundii^ air ; 
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while, io similar oircuuuiauceM, I foiuid it iiot to mirpa&ii a 
quarter of n Centesimal degree. Mdi>lontha tdHit'ialii posMM^Mm 
nearly tlio same vital heat sn M. tut^aris. 

Air Newport Htudctn) tliR vital heat of Lucaatu cervun by 
placing the ball of a thermometer uudcr itn oiyita, ; he found 
it to be about 1".58 of F. (0.88 of a degree Oent) when thu 

K insect vitut in r<;poKP, an*l '2 1>'2 K. (1".4 C.) when a^tFit«d. 

' In my cxperiineuts on tlic name iascct, fixtd in an immoveabhi 
posture, there appeareil a jiroper heat of 0,30 of u degree erf 

■ F. (0.22 of a degree Cent.), and this ro§c to 0.9 of a degree 
V. (half u degree Cirut) in anotbcr oxam[)Io of the insect in a 
state of the raoat violent agitation. 

B In all these experiments, tlie ins4.<ctM I observed were placed 
in air saturated with water; when I placed them in the open 
air, their internal heat became xcarcely superior to that of the 
anrroimding a,tnit>i)phere, and wan even at times below it. 

I The following are the degrooa of vital heat 1 have ascertained 
to exist to certain other Coleoptera, }ila«ed in saturated air. 
CiJubiM auratu*, Ftib. e.»2 F. (O.IB C.) of ji i.<t^'w. 

nivbiliv, du. U.&2 F. (O.IS c}) do. 

Blap* marliiiftpa^da. 0.31 F.(0.l!i 0.) do. 

B CetoaU auiaU, da. e.45 F. fo.SO C.) do. 

^" Cbrysoiniilii Iwidbritosii, (io. 0.01 F. (0.S4 C.) »!«. 

Scorabttcu. Ti;raaliB, do. 0.3a F. (O.iJl C) dv. 
According to Mr Newport, tlio vita! heat of Grt/llut riridim- 
miu rises to 4" .68 F. (2^.6^ C.) ; in my uxijcrinients on the same 
insect 1 did not Bnd it above 0.61 F. of a degree (0.34 of a 

I degree Oent.) In the open air this insect is colder tliau the 
surrounding niediuiu. 
Grplitu terrucieorous, Linn., and G. campestrit, appear, by my 
observations, to have a vital heal of about U.9 F. (0.4 R.) of 
a dogret*. That of Giyllus prUU/lalpa, Linn., i# less, not ex- 
_ oeeding 0.28 F., or 0.16 of a degree C'ent. 
f The following are the degrees ef vital heat which I have 
found in certain LepidopLera. rospuetively In the larva, nymph, 
and perfect insect. 

Sphjux Stellaium, Linn. larva, . 0.11)8 F. <0.ll C.) of » degioe. 

■ Id. perfect isicut, O.SS F. (0.79 0.) do. 
^L Sphyax Tiliir, Inrrii iiliiiut la miilergo 

^B hs moimnurplivBis, 0.77 F. (0.43 0.) <lu. 

H Id ajrmph ft month «ld, 0.41 F. (0.34 C.) il«. 
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The latter ia the higihert degree of vital boat which I have 
observod among iii$&et«. 

Theec obwrrations ab«w, that Uto vital Itout of iLiiimuJe, mtfa 
a low tom]>cirature, Uganernlly very much iofcrtor to what had 
bec'D fjrovioiulv nssignfid thctn, for it is found that, at itit maxi- 
luum, it does not reach i'.08 of Fuliruuhoit. 

Oa taking o gitncral glance at living beings wttb a low tcia* 
pcraturc, wbotlusr VKgetablo or unitiiiil, it is seen that tll«ir 
vital boat its in rt*lutiuii with tlit- ai^tivity of tJiuir r6Si>iratJoii> 
and also with the physical conditioa of the I'eepircd air. It is 
almost alwayciupprcciablo i» aniinalH which reapin; elastic aiir: 
tbt-re iti iioi.-xfrrptiuii to tbin hcut ill tbi- gaetvropodoiu moUus- 
ca> nhoee luDgs uro vury sitifttl, and ttuldom rcuuw the air which 
tboy contain. With regard to animals which respiro air un- 
der water by means of gills, tbeir vitnJ heat is «o low, that it 
docs not munifrst it^tolF, even by ernpEoying the most dclt<»ite 
thpnno-electriail instruments. It ia allowable to suppose that 
this want of appreciable vital beat, is owing to oxygen in the 
water, when it Ijecomes fixed in the act of branrhinl respira- 
tion, giving out only a small quantity of caloric comparatively 
to what it yields when tixed by the act of pulinouai-y respira- 
tion, or by tliat of tracheal respiration which is peculiai" to 
insects. 

VegetalilfiH likfuis" respire elastic air, by respiratory or- 
gans, in ft state of high developrnpiit, and, moreover, it is not 
atmospheric air which they introduce into their organs, but 
the oxygen gas disfngaged by tlieir gi'eeii piirts iiiiiler the 
influence of light Tlieir vital beat, therefore, ought to be at 
least equal anil i«oinetime;4 higher than that of certain in»eot« 
or reptilcB. This is what I liave observetl, and not without sor- 
pri^f. Is it not, in fart, etirprifiing tluit a ]>lant, Eu^orina 
ialfii/ris, for example, sbould bitve a vital heat, which, at its 
niaxiiuum, is ten times greater than that of a frog, and infi- 
nitely gi-eatiT timn thotm of fishes, and all other autmals that 
breatbo by gilU I The lamily of Aroidaa, among plants, hiM a 
vital heat ui the spadix of tbcir flowers, of so high a. tempenb- 
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tore, that it surpa&acs what bu4 bceu oLi&c-rvod among aniaiaU, 
oxoepting those vrith Trarm blood, uuomuoli Uiat, in this point 
of Tiew, %-egetablca exist whicli hold the tint rank among liv- 
ing bciDga with & low tcmporaturc. 

Wh,v do living beioga present only two conditions of ox- 
ifitenoe in regard tu the degree of their vital heat! Vfhy are 
some of a high tempemture, while in others it ia vcrj low, 
mthout oaf existing which, in their iioi-mul state, poe»o« & 
iempcrature juternicdiatc bctwueu these two extremes X I am 
nvare that wami-blouded onimale. in a etato of hybernation, 
hare on inferior vital heat to that which attends their ooi-mal 
condition, und lii^hcr tbmi that of tioM-bloutk-d uniiiuUfi; but 
that does not con&tituto a normal condition of existence in- 
termediate tn tlmt of warm-blooiM animals in their nonnal 
Mtotn, and tliAt of animals with cold blood. The wann<blnnded 
animal, whosi* vital liL-at is diminished while m a Htot« of hy- 
bcmatioii. enjoys life but imperfectly, and would soon perish 
if that state were [irolongod. U may thurfrforc bi? eetabliehe<I, 
as a general law uf nature, that the vital heat of living bcinga, 
whether vcgRtahle ur animal, must eithr>r be »o faint, that it ii 
often impossible to n-cogniac- its preeence. or bo elevated as to 
approach that degi-ee in which the existence of lifi>. und espe- 
cially of animal life, heeomes iiniios»iL!e. The degree of con- 
stant beat, whieh '\!A iiicomputlble with the normal and pemia^ 
ncnfc exir^tencu of auiniat life, apjiearsto be about 122" F. (50". 
Cent.) ; for the vital heat of birds is do high as 1 1 1 '' ]•'. (44° Cent) 
Toptme*$ an extretim df^rre o/ tUal heat, or almott none, appears, 
therefore, to be the law to which all living beiugs are subjected. 
The existence of this law is inferred wholly from the fact of its ge- 
nerality: for we percoivB noreaisonfor itsnwcjssitv. hiring rrea' 
Itttta with a fotc teinpn-atitrc, in order to live in their normal con- 
dition, must iiece)<>uirily derive heat from t]ie AurromidiDg me- 
dium ; iithtif beuiff' in'th a Juffh tempt-raturv, on the contrary, in 
(irder to live in their iioniial state, must neeessarily low* heat 
by impartt]i;j a portion of what they produeu to the medimii 
which surrounds them. The former must, therefore, be placed 
in a medium warmer thiui themselTes, ;uid the latter in one 
colder; for no animal with a higli touiporuture or warm blood 
can lire in a medium oijual in warmih to ita own, aud much 
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less in o!it> that !;! always supprior. The injiiriotiji offoet whieh" 
it would expei"it'U«e from thy tk'vated terappraturo, would !»■ 
groat«r in proportion to the density of the eurrouuding ra©- 
diiuit. It bus been nscertainwl by obijon'tition, that animaln 
of a Idw t«ii)peraturL>, can endure, in eorUun oases, n coostant 
amlMont heat much gr«ator than that which warm-blooded ani- 
mals cottld resist for any great length of time. Thus, certain 
fishtie living in tlicmial springs, the temperature of which 
rises to 104' F. [40^ C). Even jl higher tempiTatorc is assigned 
to some of the springe in which fishes live, but wo may be per- 
mitted to preeume that there is some error in tho observation. 



ExtTOordiHaTg Land'Sliji and ^reat CoHvaltioa of the Coast of 
Culterhole Point, war Axmoulh. By the Rev. W. D. 

COXTBEAUE. 

TIio recent reason of Chi-JHtmus hn« bco!i marked on the 
neighbouring line uf cou;<t by a uonviil^iou eo rL-markabk-, frotii 
the oxtent, magnitude, and picturesii«e changes it lias produanl 
hi the surface and gpueral configuration of a line of country, 
extending at least » mile in length, by half a mile in breadth, 
(including the fannJt of Bowlands and Great and Little Ben- 
don), that I conceive some account of it cannot fail to b« 
acceptable. Although this convuleion can ordy be ascribed to 
till; less dignified agency of the laml-sprtnge couiitantty under- 
mining the substrata ; yet in tlie grandeur of the diHturbunces 
it has occasioned, It far ej(cee<U tie ravages of the earthquakca 
of Calabria, and almost rivals the vast volcanic fissures of the 
Val del Bove on the flanks of .f!tna. 

ConvHlsions of a similar nature have in former centuries 
hnpreesed on the whole line of coast between Lyme and Ax- 
mouLh, a character of wild and romantic pictureanne combina- 
ttoux of Bcenery Boarecly rivalled in any other portion of the 
Britij^h coast. TheUndercliffin the south of the Isle of Wight, 
affords another example of the similar effect* resulting from 
the agency of the same causes on roclui of the same geological 
formations, and having a like poaition in relation to the line of 
Mast; it may, howuver, be cooiidontly asserted, ihet th« Un- 
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Wight. 

It will he necessary, in ordrr to givo u clcitr idou of the 
causes which hnv<; pruduvt'U thesu convulsioiiB. to {)rcniise a, 
lew words as to the nature and di»tribiitioii i»f the i^ock miiamx 
on which lliuy have acted. The tructof Downs ranging aloug 
the oooet is here «ipperi hy a stratum of i-lmlk, this rt-sta on 
seriesof beds of consolidated iiand^tone. nltematingwithecams 
of that rurioty of flints oiilti'd Chert ; beucat}i thcee tnurc than 
one hundred feet wf Iuobc sand, locally 'from an obvious ctvmo- 
logy) termed fox moold ; this bed affords the principal cause 
of the di»turbancrN in (lutrntion. for it imbibes nil thy atmo- 
spherical wotiT falling ou tlie eurfncc, and as it n-Bts on rct«D- 
tive beds of cky (belonging to the lia-? formation) tliwo 
waters are here hfld up uud flow out in tsprliigi^ along the 
margin of this deposit wherever it is ex[)oaed by the elope 
of tli»» ground, as is npceKsanly th« case all along the face of 
thetM! Downs whert! they bivnk down to the sen ; the HpriDgH 
thus iMuii]g wubIi out with tJiem a very sensible portion of the 
loo«e deposit of fox mould, through Mhich they flow — and such 
an action is of cnursn greatly aggravated by the Inordinate con- 
tiimance of wet weather in a season such us has hit^ly prevail- 
ed. ThuB considerable portions of the fox mould being gra^ 
dually removed along the lines through whleh thiwc Muhterra- 
neaii springs have found tlicir eoiirse, the superstrata will re- 
main completely undennined ; and as an excessively wet season 
will, by njiturating the whole with nmisture, increase the weight 
of the incumbent ni!Ls«. at. the same time that (as wc liave seen) 
U withdraws the support, it is easy to conceive that cracks will 
in procesM of time be formed, and that the undermined por- 
ti4Mia of the superstrata will be precipitated into the hollows 
prepared beneath them. And further, as the adjacent masses 
of rock, even where not thus completely umlerniined, rest on a 
«Itpin;rj basis of watery sand, the motion originally iuiprusacd 
by tlio falling in of an actually undermined tract will readily 
be propagated to a considerable extent in an internal direc- 
tion. 
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ThnBc cnuHeH hnviti^ RCt«(l through uentiirim, have produ 
» scried of JlslocatioiiH nfTfcting all the Hcnu-urd fiiuo of Um 
nui^e of UilU lining this [jurl of tliu coast for aD uitcnol of 
more than a furlong-, from the 8c»-heach inland. The n-tolc 
of thin intenal presents the wihlri-i ncnne of ruin imnginnble, 
— '* crags, Idtolb', and iiioutids, coufusodl_v hurled" in a «ucoe«- 
mon of broken terrii<;es, separ&ttKl bv de«p luid thickly u-oodecl 
duigles, nn inland i-an^o of chalk clitfa mantled by luxnrituit 
aereena of aah and elm, wherever Ihi; declivity will allow & 
root to fix itBflf, forming tJie upper »t«ge and general back- 
ground of the scene, and extending to the very summit of the 
hilfc, Tliis geneial character prevails throngh the undttrclifTs 
of Pinhay, AV'hitJands, Rowsednwn, Dowlandu, and Ilcmion, 
the latter of which hnn been the priiioipol sceuu of the convul- 
sion, which in the lai^t week Iiiu* added new features of finch 
ma^itude and iiiter«;-t to those which previously marked this 
range of coast. I proceed to my narrative. Ou the morning 
of Tnosday ihc 24tli, at about three o'clock a.m., the family 
of Mr Chjipple, who occupied the farm of Dowlands, about 
half u mile Iron) the coninien cement of the di^turbimceB whicli 
ensued, was alarmed by a violent cnuihing noiiw; hut nothing 
forthcr was observed through tiiat day. On the following 
night, however, about the same hour, some labourers of Mr 
Chappie, the tenants of cnttnge^ built among the ruins of the 
adjoining undercllff, hurried tti the farm, with the infonnntion 
that fisii^ures were opening in the gi-ound a,rounJ, and the walln 
of their tenements rending and sinldng. Through tho course 
of tho following day (Ohrietinas) a great anbaidence took place 
through the iiehk ranging above ]Jiendon UnderclifT, forming 
a deep chiism or rather ravine, extending nearly throe quarters 
of o niilo in bngth, with a depth of from 100 to l;>0 feet, and 
a breadth exceeding 8(1 yards. Between lhl« and the former 
face of the undcrcliff extends n long strip, exhibiting frag- 
ments of turnip-field«, and sepanited from the tract to which 
thoy once belonged by the deep intervening gulf, cf which 
the bottom is constituted by fragments of the original surface, 
throvrn together in tho wildest confusion of inclined terraces 
and columnar niaKscB, intersected by deep fisgnrcs, so n* to 
ivndffir the ground nearly i]npA««aU«>. Tho insulated strip of 
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fieldd also whirh hao bm>n nipnlionetl, in gr«flt)y rt^nt mid that" 
teretl. Tho whole of tliu tract whioh has Iweii su^jected to 
th«£o violent di»turbanc(>fl, must b« estimated, on tho most 
moHernti* compiitntion, ns oxccoiling throe fioortors of a mile 
in len^h by 400 fept. The extent of injiiiy suHtained bjr tho 
Q(tJ(nniDg farms, may be ruadUy estimalod from those data — 
which, from thr fear of cxaflgcration, I atn. liowover, pprwiaded 
I havy gn?:itly iin<Ieraiat«'d. Tlu- whoh; of the adjoining un- 
dorcliff between this new fisiturt; and the soa has been grcatty 
affected by the lateral movement* to which 1 have before al- 
luded : the whole Riirfane ia comtgat4.'d hy new rid^ca and (lir- 
rowtt, and traversed at every step by new fiseures ; and the 
whole Hne of sea-cliff has completely ehaiigcd the features it 
possoMed a week ago, and been very generally moved botlily 
forward for many yanls. A rtmarkablo pyramidal crag off 
Culverhole Point, which lately formed a distinguiaheil land- 
mark, has Bunk from a height of nearly 100 to 20 foot, and 
the main cliffi before uioi-e than 50 feet distant from thie in- 
sulated crag, is now brought almost cloee. This motion of tlie 
bea-cliff has produced a furtlier effect, which may rank anioug 
the most atvikiii^ phenomena of this cataetrophe. The lateral 
pressure tbue occaaiootHi, kai) urguil the neighbouring hlruta 
extending beneath the eliin'^Ie of the shore l>y their stitto of 
unnatural condonmtioD, to burM npwards in a line parallel to 
the oua£t; thun an ckvatL-d ridge, moru tliaii a mile in l<:ii;^h, 
and iTRing more than forty feet, covered by a confusod nascm- 
blage of broken stnita, and immense blocks of rook, invested 
with seo-wectl and cnrullinr;^, luid ecattercd over with ehella 
and «tar-&sh, and other jiroductione of the dctp, forniis aa 
extended reef in fretit of tho present range of cliffis : this ter- 
minates at ita eastern and western extremity in two deep 
ba5ins of water. Thu westL^ni of tlieee baeiiis ia ooclrclcd by 
the exttx'me arm of the new reef, in snch a manner aa nearly 
io reaemble the Cobb at Lyme ; which, however, it exceeds in 
aixe. 

Tho singularity ami piotm^squc effect of the now combina- 
tions produced by tins remarkable convulsion, must be auffi- 
eiently evident from \Xk above doscription, without imelling a 
oaramunicatiiHi already too long, by any vain attempt to dell- 
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Oh file LitK* of iJn: AwicHt Lecel «f Ihe Hea in FtttmarX: 
By M. J3ravais. 

In a menioir fommunicateil tu ttie Prencli Academy of 
Sciences, M. Bnivais lias brought together the results of mea- 
tiureiui'iitt; of hoigbt iiiuilc of the lines which denote the former 
level of the sea ni Fiiiniark in Norwa}, botwueri tilt* 70th and 
71st def^ees uf tiorUierci latitude These observations were 
carried on during a residence of :i year in thnt district, and 
during the leiiiure left him while fuIBIUiig tlie »ptcial niissioa 
assigned him of prosecuting meteorological and astroaomical 
rescarcUas : and his other occupations prevented him from col- 
lecting amore complete amount of information on this ciuestion. 

The field of his researches embraced an extent of about 18 
marine leagues, from the small town of Hammerfest to the 
mines of Kaafiord, at the inner extremity' of the hay of Alten. 

The author distmguishes two Unes of ancient level extremely 
well marked. The ujiper line has an elevation of 67.4 metres t 
in the Kiuifiord, and its elt-vation diminishes gradually as fai" 
as the mouth of a river called the Jern-elv, where it is not 
more than 42.6 metres. Prom that point it diminishes in a 
much more rapid manner as fsir a;; Hammei-fest. where the 
height is only 28.0 metres. The lower line follows similar 
phases, but its iiiohmition is regular, and about 35" of a de- 
gree ; its altitude near Bosaekop in the Altenfiord is 27.7 



* Wc ore glod to rptaurk tlic tuinaturement of a »«rir« of pIsMs itlutUo- 
tiva cf th« above described nubt^idwce of land, nitd vrhich U to t)« Accompa- 
ui«l b]rn geoloKical mi'tnuir, di^etcrlpl.ivcof tlii»^ n.ndKimitiu'|iKrtii>mi'nn. froni 
the iioii (if tbe Itev. W. D. ConylieiirL-, tlio whole to bo r6viKi?d by Ur BiiPk- 
luu). Wo Ljivi? Bcea Iwo of liiesu plat«B, via, " A V'iuw of tin.- Axtncinth 
Liitnilxlip from Dow liuids,"' uiiri - A Xlw of iho Lundfllip from Gruu] Bin- 
(LoD ;" botli of which ar? iroai drnwiu^h by ftli's Bucklnnd, and nre not only 
msiikTkiMe for tlicir I«nuty uf irttt-i'l, iiiul ftir llm skill in dclini'iitloa th^ 
azhJbil, Ijiit iUuiwiao btiir luiirkB i>f iiunutc fiiedlogicul «i«Hrncy. — KorrOR. 

t A metre, «iittal Lo 3 f«o( 3,3? mi:hea Englinli. 
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metrcK. and at Hajnmerfest it U only 14.1 metres. Thus tbeire 
lines are neither hoi-izontal nor even parallol witli each utlier. 

There is alsn a third line which i.s te.<w evident, and n-hose 
reality may be disputml : it has a height of 40.5 metres in the 
bay of Alten, but only 21 metres near Hammerfe«t- 

The marks by whitrh \\\p.m lineft am rei'OgniM>d artt the fol- 
lawtQg : \»L At the mouths of important vallev's, horiztnital 
plateaus, formed of hoapcd-up loose- matter, and termed ter- 
races ; these are the ancient deltas of the rirer-oourses which 
flowed in the Tatleys. 2il, T.ines of eronion on the rocks ; these 
are spaces sensibly horizontal to the eye, where the rocks are 
corroded and full of holes for a height of one or two metres ; 
seen from a little distanee these line.>i appear like f^reaX. black 
Streaks. Srf, Lines which the author terms Kuesof r^rfrpMc- 
ww«/or of rrjffl'*/ (projection), on account of the movement 
which elevates the surfacn above theline. The line itself ge- 
nerally forms a sort of liaiid more or le;«s even, which mods 
horizontally along the declivity of the tnnnntains, and which 
resembles the hank ut* a canal or the fjtuir^uefte of a fortification. 

These tliree kinds may be substituted for one another, or 
may be placed in juxtaposition, aeeordioff to the varintion of 
local circumstances ; thii!i:, to :i terrace may (succeed a line of 
erosion, or of projection, ur conversely. The coincidence of 
the extreme portions of the two modes of formation can be 
recognised at a sinxplo glance, or at least by ancertaining that 
the level h:iK remained the same. Thei'o are also long inter- 
vals in which no vestiges of these lines are to be met with ; 
bat tboy renppear a lirtlc further on, in ench a manner as to 
leave no reiusonahle iloubt of their identity with those pre- 
viously uheervod. 

After some remnrks on the cirrnmstanres wbtrli may deter- 
mino tliese intemipttons, and the marine shells met with in 
these raised sca-boiudies, the author examines rapidly tlic prin- 
,cipal hypotheses which can alfoi'd a key to these phenoiueiui, 
and is of opinion that that of aoHirmmentg is the most probable. 
A list t'oUovvs of the facts of the same kind noticed by other ob- 
servers on the coast of the kingdom of Norway ; and the me- 
moir is terminated by a table of hypsometrieal measurements, 
a map of the locality, and a plate of sections. 



Dtath of Olbert. 

From nit tbe facts ennmeratcd it woald u«m to result, hi 
accordance nith the opinion of Professor Keilhau, that Nonva,}' 
has bt-cn oterated bj jei-ks (f>ar»nf,cadt!*), and that thocntirt- 
change i» the gam of a wrtAin number of sacoessive changes, 
which have alternated with long periods of perfect repo». 
The sumo phenoinonon iniiBt have been common in Sweden, at 
leiut in the soutliem portion of tbat coimtrir.— (Comptes Hen- 
dna. 1840. l« Sem., p. 691.) 



DeaA of Otbera. 

Agronomy haa sustained a great loss by Uiu dejitb of the 
lenrned and venerable Dr Olburs, which look place at Ilremen 
on the 2d of March 1840, in the 82d year of hie age. Until 
sufficiently full biugrapliicnl noticcii give im account uf hia lifu 
and laboui'a, we think it our duty to pay a short tribute to bis 
mentory. William Olbers was born on the Mth October 1758. 
at Arbergcn, ntjar Uremen, where his father was clergyman. 
He took the degree of doctor ut Giittiugcn. on the 28th De- 
cember 1780, after having previously made himself known as an 
astronomer ; and, while he practised medicine with euccesa in 
his native country, he continued to piu'suc bis tiivuurtto science 
with ardour. The discoveries which have the most contributed 
to his celebrity, are those which he made, in 1 S02 and in 1807, 
of the two suittl! planets Pallus and Vesta, of which the first is 
80 remarkable for the ^eatneas of its inclination and for tlie 
eccentricity of its orbit, and tbti sceond for the inteueity 
of its light, compared to the exti'eme amallueas o^ its di- 
mensions. These discoveries are so mueli the more rcmiirk- 
ublo because he only poiiijessed a small observatory at the top 
of hi» house, and because it was while followiugup bis thco- 
reUcal idefls, that be was led to the discovery of Vesta, the lost 
planet which has been reeeguised up to the j)resent time. 
l)ut the astronomical labours of Gibers were also extended to 
other subjectH, in which ho ha» rendered very important sci"- 
vicM to ficieoce. He occupied himself particularly with the 
theory- and observation of comeU . and he has given, for the 



I 
■ 



Zookgical i^otiott. 197 

lination of tlin elements of tJiotr orbits, > simple and COD- 
venient aaalytical iia'tiiod. pnlili^licil ia 17t>7, at Weimar, un- 
der the care of the IJaroo de 7.ael). and nhJch is still the moet 
gencrnlly followed, eepecially in GcrmaQy. He was alsu mucK 
interested iii the iwriodica! appearnncp of falling stars, a sub- 
ject wliieli haA excited ^eat attention of late year^ ; and his 
last letter, dated liHIi August 1839, and pubUslied in Scliu- 
inacher^a Journal v Astronoiubche Naehr/cliten No.SM) related 
to that topic* He preserved to a vnry adTanccd age tii« ro- 
morkalilc iuteUoctnal faculties and his scientiBc zeaL His dia- 
raotcr ivas modeM, benevolent, elevated, and independent Hb 
death was calm ; and the Ureincn Gazette, in announcing' tiio 
mournful event, adds the following words, which cnibraoe a 
simple but honourable encomium on this celebrated philoso- 
pher, in his public and his social rolationa. " During hts long' 
and brilliant career, he alwavs enjoyed, as a medical practi- 
tioner, aa a citixun, ami an a man, tlic confidence, tho gratofal 
attuc-hnicut. thv esteem, and tiie friendship of his fellow-eiti- 
sens." — ( BilAuithiqne Univerwile lie Genive, Marcl) 1B40.J 



Zoological yotices regardiHg ^c Ci-phalopoda, Pifrotoma, Sat- 
pa, CariiMirio, Echinus, llololhuria, Jhfdro«tatic Aealephci, 
Beroe, and VoralUnc Pol^ypidoum. By Messrs Milks Efr- 
-vAitDs and Pktrus. 

1. CefJtalapoiia. — U is well known, that in tlie mole appa- 
ratuH of thu Cephalupoda, thoro are oertuiu singuUr bodies 
which were discovered by Swamnierdani and Needbain, and 
which, when thoy are extracted from tho nimmbcauand p'juoh, 
whoro tlioy are lodged side by side, perform varions brisk 
movotnciit«, chango their form, and iipeedily burst. Some na- 
turalbita have thought that thetiu tiLiform bodies wero fipeiiua- 



* Th* AOI.h yearof llie dutlorslii]) of Olhcts wns ccldiMloJ nl Hremen hy 
•I ^kad/i-rr, tlii'itfiili Dvciiuilnr IG3<>. Nuiiicruu.-i U-^iimoui'.-d of usleciu and 
nuipi^l wiirt) ot)'t;ruil tiiiii uii llinl occueiou, butli ul liuiiiu uuil abniad, uid twu 
ucdalo) atruvk in liis tviiuur, nurv prum-'iiUiJ, tliu viiv b/ iLo Mti«uuiJt of Btc- 
niL'O.auil (ho olJierby IUM.de Zacb and Lindenau.— (See Ute JXrun^ifiiMA' 
Ha^Ti.M*n, No. !«■) 



tic animaJcuJfHs of gigantic «xe, whilst others regardEd them 
as panuiitic wornu. Their nature, Iioweter, wm ill iinderetood, 
and their use i« altogether diflTereot, as we shall proceed t« 
■hew. MM. Milrw Edwards and Peters have studied toge- 
ther all the Ceplialopwia of which th«y could procufi* males. 
These warv tho Octopus r«Imrit, the long amied Orto^iu*, the 
Ortopm moic/iaiiii, tiio Sepia o^etnalit, and the common Cal- 
inar (Lol!^ raiparis.) In all these auiinalx tho speruiaiii; 
iiLuuente, or Needham's hodies, wen- encountered in abun- 
danoe, and preeotiUd a \ery ooiupUcated structure. Uul there 
waA alwajrs to be distinguished a ca^e in romi of a pod or hni<)f, 
which was composed of two coats, ami nhich iucloaed a Umg 
tortuouM tubti liku an intestine, filled with n white opaque inat- 
ter, and connected with an apparatus which was more cu* Icsn 
tmiuiacid. This intcatine-loukiiig tube is a spermatic i-L-^ur- 
Toir containing t)iou»audii of zoo^pcnna, and the apparatus to 
which it is attached at it» anterior extremity, .sen-ea to burat 
the case, so prodiioing the escape of the resen'oir itB«?lf. The 
litnictura of the ejaculatory inatnmient aacl its uiecbanisu) 

varies iu the different species These bodies. 

which Cuner called (he fnmou« Jilnmentarp machines of Xeed- 
kam, are neither »>permatiu aninialcules. nur parautic wonua, 
but instruineuts of fecundation, «ieh a«, according to our know. 
ledge, there is no sitnilikr example of in the animaF kingdom. 
Wo propose to designate them Spermatophoro!, and tliey can- 
not so wotl be cunip:ired to auy thing as tu grains of pollen 
which likewise inclase fecunilatory corpuscule^. end which also 
burst, to diaebarge thcniselvcs when tho male appurattiH comen 
in contact with thu female organs of the flower. In all pro- 
bability, these spermatophorse are. In the Cephalopoda, also a 
means by which the aeniinal liquor reaches the female appa- 
ratus, notwithstanding the absence of an external organ. Ite- 
specting the spennatie aninialeulea, which are inclosed in the 
interior of the&o singular bodies, they differ in no respect from 
those of other animals. — Mllut! EdnHinh and Petirt. 

2. Circulalimi of Utvvd in the Pyrotrama.'^l have re- 
cently collected in the Bay of ^'illefranche, a smalt aipeci- 
men of the singular uggregatlon of uniinul^ no well de^cnbed, 
first by Peron and Lesueur, and afterwitrcls hj M. 5avig- 



Zoctogiad yotietr. 

ny, tmder the name of Pyroaoma. HaTtng preseirwl it in 
tfoa-wator, I oauld examine it in a liring bbate. I bad pre- 
vionslj studied some i»f these Tunicata prpserveil in aJco- 
ho[ at Parid. but then, tlic}' liaro not that crystalline trans- 
pareucy which they present during life, and I eonld acquirn 
but an imperfect idea of their organisation. Nothing can bo 
more cnrioua thau to oboiTVC tlie respiratory apparatus of 
thc)*e small animals, when the vibratile ciliie with which each 
of the branchial openings is ftimished, move all at onoe and 
tarn about with extreme rapidity ami ]>crfcut bnnnony. 

But what proved mast intfrc-sting to me. wiw the manner 
in which the oircniation of the blood is effected among the Py- 
rwomai. The heart, which 1 believe hat< hitherto e!<capcd the 
researches of anatomUt^, \» plarcd in the lower port of tho 
body at the (tide, luul below the mass of the viscera ; ita dii- 
pontJon is analogotiH to that of the Aectdias. It contracta 
likewise in a peristaltic manner, and hertj tho lUrrction of tliia 
vermicular movLincaL atill changes periodicalty. The dirce* 
tion of the circulating current itself also changes periodically, 
qaite in the same manner ae among the Ascidias, and, as in 
these, the Ronie vewels ejcecute alternately the function of ar- 
teries and veins. 

Such, then, ia the anomaJouK mode of circulation establii^hed 
in all the great natural divisions of the Tunicata of Lamarck. 
It haji bewn interesting to me ti> pt'ieoive, that a physiological 
phonotnenon of so remarkabli.' a kind, and which has not hither- 
to been observed in any other type of the animal kingdom, is 
not wanting in any of tliL- :LiiiiiiaIfs euutposing tlie group inter- 
mediate between the tnie luollusca and the polypus. — Milne 
Sdftarth. 

3. CireultttwiL and Nerrtiis Syatfiti in the ,'^n/pa. — >Sinae 
I matle researcbes on tht- circulation of the Pyrosoma, I 
have had occasion to study the Sfime ftini^tion among the 
Sa^, and I am certain that the description which authors 
have given of it is far from being correct. I bava likewise as- 
eertained the exiHteucu of a nervous system in these animals, 
a fact which had escaped M. Snvigny, and wliieli, I belinve has 
not been remarked by any other anatomist.— ^///»« Kdirank. 

4. Carinaritt. — All the Molluftija of tho order Heteropoda 
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have httlierto been considered oa berampfaroditcs ; nererthelea 
we have found no difHoulty in sntisfying ourwlvcs, that ia 
these molluAca the »>M.>!t art^ perfectly distinc-t. Thp mnlos 
and fi'iiuileg oven diHVr by tbe moot evident extarnul nharius 
ten. In (avt. in tlio tnal(>9, wo discover on the nj*ht aida 
(tho animal lying on its nbdnmen), nndern«ath the viaeoral 
nucleus, a very dUtinot copulating apparatus, an oi^nim* 
tion which is wholly wanting in tho fomalo; but «ho, od tile 
othor hand, presents near tho nnns a genital organ of which 
tjio male is detititute. Tho testis occupies the same pooi- 
tion (Lt tho ovarin, nnd very much rcsoinbles it, bnt instead 
of oralM oharnctfrizori by tho prcM^npe of a vitciHn eao nnd a 
veaiole of Purkiujo, it uoutuinH membranous uu|isuk>8 full (^ 
zaosp^nuti. Thoso nnimalculos liavo a rory long tail, and aqp 
vnry rapid in tht'ip iiiovemnnt-a. Tho samo observatJone apply 
to tlie Purotradtfa. — Miiue EdteartlB ajtd Peters. 

5. Hehini. (Leg Oumm.) — Males aud feniaies perfectly 
distinct, aiso c\ist amon;; these animals- Externally the tea- 
tiol^ of these Eofainodormsta diHor in nothing fi-om the ovo- 
rio«t bnt tfao liquid they enclose i» white like milk, instead 
of being of an orange colour as in the females : and crowded 
with zoospcnns whoso tail cannot be eceii xvithout difficulty, 
although their movements are quite charaeteriatio. — Miiue Ei- 
teardt and Petan, 

6. Ih/drmtatie Aeaiepkae. — M. Edwards states, that h« is 
convinced that those singular production;^ which have been 
drawn under tho name of Physophores, and which rcaemble 
long garlands of flowers intermixed with roundish bay leaves 
and stipules spirally contorted, arc not simple animals ; but on 
the other hand, aggregations of a great number of il)di^-iduaIs 
produced by buds, and living united together as a ooiDpound 
polypidora. It ia aleo probable that they possess n dislinol ion of 
«ex, for in some, in which it was impossible to pcrccivo any 
trace of ovaries, organs were diacovored full of spennatio ooi- 
malculcs. — Milne Kdifards and Peten. 

7- //o^ofAdna.— The circulation in thosecrentureedift'crsfroni 
the description given by M. Tiodcmann, aud very nearly ap- 
praaohes to tho skoti-hcB given of it by M. DoUe (Jhiajr, 

8. OitvuUition in B^ro^ ov<ttv». — Inthismcdaea there oxfetsa 
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Byst*m of vcitseU macli developed, so that the circula- 
tion coQ tako pliKe tu a complete manacr. In ceruiin cirrum- 
stancea the current is vorj- rapid ; but there is nothing that can 
be oomponxl lo a lieart, and tbe circular iiioTuiu«Dt in d<>tor- 
led by the vibnitile cillaj which cover the inner sido of lln^ 
L-U Hitunte ut uno extremity nf ihi' systr>m. Thid, ax will 
be seen, is a. mode oF circuliition of which w« have a» y«t no 
iple. — Milne Edwards. 
Coraliine PofypiJomn. ( PUypiurt a>raUigirtei.)—'^w 
■lypidouu, of which M. de BUinville has formed his go 
nnsDendrophyllia. liavea atriicLiire both external and lut^jmul, 
which dlffen* but tiitlu from that ot'the Actinia, and especially 
of the Caryophyllia prtiprrly »o ciilU-d. They possess, as do tlie 
acumulB higher up tlit^ scile. diBtinot sexual organs. Somu nrc< 
provided mth ftvarif;*, whilst nthers prnwass in the luual eitua- 
tioa of the female organs, test* a of the same form lu tbe«e Inst, 
and inuloiiDg spermatic auinialculi, instead of uva. — MUne 
Bdtearde and Pettvs, • 




Descripfion of severai Hem ct Rare Ptania which have late!)/ 
Floreered in the Neighbcurhood e/ Edmburgh, mul thieflif 
in the Uo^al Uo/anic Garden. By Dr Graham, Professor 
of Botany. 



lOM Junt 1840. 



Boiliga tenuiciLuliSi 



B. (muiMi't'V; iMitiia tcreti^iti, diffuib, filiforniibiix, faliiniiio ovntic 
Bubavutia ligiOiH miifroniiUtiii, adprMse piil>?sceDtibiii. 

DiwniiirTHJX.— AVimfi {irocarabenl, brunches Jong. ilciiLlcr. alraifsIiiQc, 
n>unil. leafy, wi til w)prL«swl pubivti^niico. Lnwrt pulwc»«il(:, ovjiti'. ^iih* 
ucule, luui-ranulfltu, Unrk gncn nboTc, pitkr btilow, rigid, ilcntinilate 
and rcriin-cO iii tiieir eUeii«, Lavintc wliiTDSisfil pu)>c«ccDco ou both hiiIm-, 
ellgLtly bullntc jiIkihj, mi<l<lli rib and fclimkitLil ruins prominitit be* 
low. l^iif'U* filiform, niTire<!SPonl, r^HM-tufl. I'hitfri solilnrr. nxillAry, 
pcduntuliiU', crowdoil intft pscorlo-Kpik^s at tlio nxtrominps of tlii> 
DrM>''ha*. i'fiti<i«:£nir»tlii>rsliDrl«r tliiLQih«l(.'iiv«>i. with two iDinuiefiub> 
opposite brai't><i>1ii! abuii.' i\w iiudiUt'. Co/yj^ {[Itibrum, kuL-k-d iilaiig the 
uppi'T side, bilabialii ; iho iiiJ|ii*r lip diWiIwIiiiHi tw« laouA rounrled lobea. 
eaeh with » mutU ut ita outur edgt- ; Iuwlt lip of tlir«e UBiail KVoUitii 
OTala acute tci^th. Cur Jin (7 liniaiirroKi) hamUamn; A'exillitni roflcct- 
•d.slightly revolutoin it* sidai,kidney-Hkapcdi notched, yellow, behind 
tcai in tbs Qinwt tmaked with fodj claw obcmical ; aim half 14 Ioue; 
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*» OieTQxillun, •^lliptico-olMTiitP, vellow aUcttked with red, cUwrtvwj 
■tniutn; Ic-<^I in, twig as llip iiln-,boat-s!tap«d, blunt, d*rk redjilepo- 
Lils onlv conaened with each Ath<v in the middlg^ nsd thvtv sli^hlhr, 
cUw* ilcadrr imtl rolourlMi^ SiamfM nmaildlphons, inaladcd witha 
Uw lc««l ; tube alU aloo^ iU ujipvr part, pule rra ; uiihfTB ox'ate, jA 
low : poUen pais oraiifv-calirarwl. /'i>fiV n* long i\* Lhf iit»tn«iic, iti- 
lillate, KlabcDua ; fnTin«n compreMt^ l.il^TallT ; nvnlei about time. 
Thin plant wna nift^ al (be Botanic Oiinl^n. J-!dinbui£li. £rum Van Vfifi- 
a«n't TmoA wed* acut livJHr Coiifiur, WMitniu-tli Hou»i-, in April 1830, 
■ltd dun-i:Kd for ikv itti. lime id ibo groiMihonsc ia Harch 184V. Il 
•wniK t9 fl'jwcT abuuduillf. 

Cy»tanthe. 

OBKkRjc CnkMstrtKVk, — Calfx fuiini-MiuK. Corollin cJiluiia, cnljptrn- 
formis, Lraimcnini dehUcMia, buki truiiL'ata p^rsistenti. Siamiu 
lijliojgnm, pn-xiKU-ntia. Squiunulu- uuUiv Ii^jxi^na-. Capaolapla* 
ccniif lib npicc coluinncc cratrntin piMiduIi?^, snlutio. 

Fmlcx kitbiln Spriiiftiilin',Piiin'i?lrtiii*.i*i Crunneliiv', niki (luodrami (lum 
dennrtnli animinti sunl.^/Jwi'i', VrnAx- i. fi5S. 

CjTBtsBlliu sjiri'O/i'lioides, lie, l.t. 

Ds*t.'Rn"riuN.— >^'Ar>'l> mid ito 1ir.'iiidii<« L-rvtl, glabrous, rigid. Lemm seat- 
t«rttd, crowdLil. itofmili-. nU^m i IdApltip, ovato, aonminai*, rigid, wnfTO- 
nnte, Ktbrtrd, iiitniliiti>, tihiniiiFr, piriiistlng, many- nerved, ti<n«a dia- 
ptauiOBB. yiiivi-t solitary, u\iUnrr, bill: (towiIi^lI intii cnpilnla tvt tin 
cxmialtioH ut (III! bntiit'licH. ttraeU'ir eevi'tml, erc4-l, ditticlioDS. in 
iillMrr r<.i(iKK-t« ri-Hpitililinii; thu lonvcw Init siiialltT, iuiil ttr'uliiiillv pmniiiig 
into t)if> tiubiiieiiit)r;inuiik frjMih. wliicli .in' «till smnlliv. CoroUa loii|^ 
thou till- rnivs. jvitli' urt-tninli-wll'iw. (jpeniiig by circnniciaioB about 
ihc miittllf, ilir uppci portion criepltl iit Ha tuwiv iniuiciu, and riuing 
lib'! 11 ciilyiJiTJi u|>uri (lif auriiniii of ilii' L-luugiited style, tbo lover put 
■uuKtRK^umiiuarkcdbj bru^i'U'iM'v^'s. ^Vuhicik ^Jiypo^TUViUi: filametUa 
(M lonj; na Uio corolln, nppivncliin^ bcl<>vi-. tqnicnlint •pieadinx olw^'Ci 
flatt«nt'<l, MibsiMilliiilatt.mitiiindiinlliiifTally althi?apcx,CTyetAilin*up- 
wttrds; uiil]ier!iPTiitt,ucri«:hf<l by tin-it bap)cr*nr iLobas*, ovale, yellow, 
biimi'uiti' ut \ht) h^iicp, i-lnfl at Ilir niiox, luul opening witliiti tho dnft; 
pollen yolloiv, j^imuleti niinuU'. sphoncjiU Pi»til lnii?er tlian the sta- 
men* ] «iigiii<i witli iVvf iiiiituti! iiuintA : ityl» colourT«Bs, t^wring u|>- 
wmrds : ^triiii:'!) [.Ti'eii. ■Vl(.)hulnr,>%l<)ni1iir. IcKTulaincnts tamidtuidrasged 
St the tup. MiTrauiHlin:; tlio biuf of tlio tiyle; pla<:eTiur nuBpfitKled &oib 
lIi<> loliinin at tli<; ayc% of lUi- l-x^ulutiiciita. grL-cii, and nuked on iWir 
nntcr-ei'dp, lnH covi^pd witli MLipimdciI ni'iili-n on their inntt. 

Tbis very mriuiis nlirub was ilittcii vrcil in ^'iin Dieinen's Lund by Mr 
B^^^^^l- The iii)»!i*iiiiea itpi4iTil.n"l (iiuw 3{ fi.-et liieli, iuid gvoiving freelj^i 
wad rnlsiPt) iti iUllS at the Jtatnnic Giudt-ri, Edinburgh,, from aee^ 
cibLiginfflv c-»uimtinieiitix[ in titt' aul.iiinii by N. B. Wiu'd, l^ij^. London. 
Ab Mr lirown notiriw nnly inp fipwin* of this gimuH, aiid pi\<at no de- 
scription oxceptin^' wbut m cuiiulnL<d iu ttic pxcelteiit generic charactar, 
I cnnnnt bn certain I lint thir> is t1it' siH-cti'i wliidi hH saw: nor, if it bv, 
have 1 itiiy lufiuia uf aHcertaintn^ to irhicfa of Lliv vnrictii^e ramtioned 
by liiiii it bi-l(ingH. 

Janiplia T.ceflin^i. 

J. l.irfil-nii : fuliin vDnlutiH. ri-piirlitis. laciniit ftcuiiiinatis intogerrliuia 

inli^Tiikc-dia pandunrformi.flmilnifimL'wiiutiiii. 
Jnnipliii Lnliingii, HnmbvUH. Nov. Oc-n. 2. 85.— Spr. SjBt Veget. 3, 77. 
Jnniph.A rriitirxcHiH Lii>lltngii,]t. 30'J. 
J;itn.plia Jiinipliii, A,m».'3IimL \^fi.-~WUIi}. gji. Tl. i. aeS,— fVn. 

Synopn. "i. BJI7- 
JiitropbiL Cailiiiiigenoiuiit, Jaoj. '^Q. t, Ill>> f> !• 
jj muftifiLU, foliin S IS-partitin. citvumtcriptione inboitricvlatif. 



Dr Gn1uuD*« Utt of Bant Ftana. 

I'DswUPTtoK, — iSArub (10 feM bigh m t1i« ajKcimvti (ImrribK]) •n^rt, 
sTWfwbeie gUbrout, Mrk an tliu iteiu bnixvn. i-ifkcked. and ^<ifolifilinj;; 
braacbM scnudUiKr twi^ pTninnHr, jnim milky. /,'>ii>i (£• 13 inrlioa 
II tow] peti«lBt«, gwucoua ueliind. iliriii-i: uni] inor<- Kfi'n in Irfint. pnl- 
nuue, li-l3-|Mtrtiie, iu uiTcmnniTipliuii siiborbjrului, M-ffmuiit* oboviito- 
CllOOtl);, thn oiitu tltuHinnllcT. ni'inT nf tii>: miildli^ vrnv utinx fidiiln- 
■liapedi quite enliir in the 'udse,npicu[utc, oadiivitli iii>lrun^mi(t(lli> rib 
vwry proiuiinijiit birliiud, siitjlitly »o lu front, wnb uiaiijr'jbliqup.vbBCUri.'lT 
rcticulntt-'d, pulu, nnd »ubdtnp!iniiomi vein),. l'el{olf Kj>r<!iulin~ or pirJu- 
lau«, pniinosr, ruun>ri,c(>ns><lnrnblv longer thiiB tlic diurrrli>r nf the It-nf, 
haTiii(;al»r[>(i qumitlivof piili in iU centra, Wid iprnitiiatcdn'iih a tut) of 
ibort colciuck-iit. ImirHon ilic Iwwt! of Um fnmt uf ll.n li*af, Wi"/.>i/«t Innij, 
itTHl^tit, rnirt. ii]hiiUtn-tilitnii>nti)iis''<>t 'H tlioir nlf'^K, (■.■idiinoiiK. /f(i> 
mriM UrnuinAl, cluBUri.>d, miitiy-lL(in'<.'ieH.l, uailuti-rul, bprviuiing. J-'Uiam 
inDiiiiiriou*, temuouw, Jinci-ittr -i, lubniipiuiti- nbuvp tli« Uw.e of tint 
pcliri't, itbouL njonl to it in Icnglli, sirniUr Ca tin- nipiilr.-v, but omnticr, 
enliii; und inoicoaceiiL fcrinnifi singli-, glikbi'Due, curiui-'oousi vHlow- 
i»li-t:Tcun, with t«u bronil loaKitudinnl nnl Blripvii nbout llii- uii^illvf 
wnnivcnt in pnir* lowortU their uppor oxtrcmilii'f^ J/<t/c jtowtrt .- P*- 
rinnth .'ftiiipi^tmlat.i, .■■rUn, lO-ribbed, ■Pf'iiK'nts tivrttn, slightly i>v»la[i- 
[Ung, l>luTit, rctvolutc, lM\} riliK pactinf; alttrriatciW lo their apices and 
tewunlK tUa kiiiUBii-ii, an iq)iiT()!;<>liiti); ^vbivh llicv nru.i'Jtvft, luitl bitinraf*! 
tonrnrdK rujioncdly KulxliviiliHl. ili<>j prKi^ in Krarx'i-ly rcticulatfld itaes i 
nlonf!' the adjoining' orlgcs tit two lubes. Simiwra 10, lijpogj'iioiu ; flta* 
meiitH AlUrnatelj uliurtrr. iiuin- KliJidi^r, i-uuiiiruiiL, hcum'Iv T«ucJiin)[ 
iwiii^ti iw tbc unuHca of tho pcrifliitli, nlirmntc \ritli tbir loVt : thft 
lon^i sUunens up^KMlte lo lIiu lobc^H, follovt'inii: Liiu cniirai.- vi thi- lube, 
adpraviiud but not itdltcrciit ti> it, luid n-iicbiuj; iirtwly to tliv middlo 
of the lobcK ; ikntbcn vellciv, oblonc:, biloailrtr, cmnTginato at both 
oxttvniitios, the lociLluirieiitf on IIk- iniKir *i<I* h<'pai'al'<i! by a bruad 
Coanci^liTo. on thu atiUidx ihiiu'it ■cntli otlier. ojxming clon^ thf sidts; 
pollen gmnnleH rnlht-v Inrjrc-, epheri4'iil. J)itt lufKt bnrd, oraags-oo- 
laarcd. Hut and difin«UL<d in this eootri', innrkod round the cdjpMi 
will: ton ikjLcIiitk for Lhn [mibkkki' upw.irilu of tltn filumonts, whiuh 
nro inM>rlod Iwlow it. i-V/wrt/c Ji'i^'wi fewtT ihan the ninle, expand* 
ing bafoiD ilieiu, placotl ;it iht? luwi^r pLirt of Uie ruceui!; penontfa 
aiDltlf, prntaplij' Ituux. r.-u^irniiii ; foli'ib iiViitii-liuiri^olotv. riitlidr un> 
uqtinl (uu: two innt'r bumgn )itllii hiiiiiUlt Ui.in the three othure), blunt, 
■ptWidiii^ »id(\ uudnlat«, rvvuluLu ill ilieLr vim-b ia llick upper li^lf, 
OOnCAve lu iLuir l-u'^or liiilf. or llictc eui-bimi^cuitu itiid ui'i^laiifcrou*, 
Mcbiritb tliroi^ rtbu, uiiil i-rvcrul himilW oiii^n tuv-iird> tliu edges, i^ltt' 
■n<M altopctht-r tiw.iiiflni;, Dith as in tin" itv.iXv Avvti'fn, bul oidy in- 
dmtE<d un ite luwor :i)d(>')>y thu rilM of tbc pc-riuntlj. Siim^ntu I:\ibo, 
muItifiU, luluurliWH, iirbiriiliir-r(>nif()nn, Ihc shnm oti tlii< ujijim- niile. 
Slj/la 3, sliort, united ut the biuo. (irrm'-ri ee^^ik' in Ibo ceniro of tbe 
disk, green, (tliLbtuuK. ubluiiu, littlu itiore tliuii liiUf tlin leiigtb ul' tha 
peiiauili, S'L'ulIi'd, 3-loh(i(l, ihv Inltm Iti'comiiij; oIim^tc ^iif the gcTRien 
cnlar^n. Ovntrf soiilnrr. pendulous by a cnrt'cd Oo^hy stnik frciui tbe 
inner auirlo of the L'ell. 
SMda of tim elitub, wliuau folLuKP in ri^iiiuilviibly iiniKUoaiv, mid tba 
flvwon not without IxMiuty, wvfu rocvi^ed at thu Hoyal UutaaJv Car- 
dm, KdinbUT^^b, III I it^l), front Mr Dirk of In-inn 't'licy wore obtiiinul 
by him ftom Mr Twoodir-, but in what purt of South Am^tiPo ibiy 
went uollectNl I cnanol l-nnrn. Tlii.' jilntit hiu hnm eiittivnu<d in «ftnily 
[ttiiit «oiI, iind knpt in tin.' (itov^, wliere it Jlo'Mi.H'ed ubuiidEinily iit tbu 
•■nd of ,'kllu^■^t every bruiiclt iu ihi- wid of liny ItUO, luid iiguiii lownrfla 
the middle of Junu, Iwfotr the first rrnp hnd wbollj di»appp«red. It is 
not probnble ibM tlic phmtiiiill b^ loti^-livd. tbuiijih iit i^riuvuL in 
{reatTigour, but iberu in cycry n^aaun to Indicvt^ thnt il will ripen 
need. 
bl 11 guniu kuown (« wj ■» nancli oa Janiplia docs, I bn%-t! tliouchl il 
httff tw consider tb« pUnt now d*«enb«<j a« a runHy oC J. L«|tifavvi£, 



174 Dr Graliatn's Litt </ Ban- Ptmft. 

nthar Uuin mw mtiUcd ti> mnk an n qmrien. Il mitT ht rlilm iurw- 
vnt, to pnt in contrut rbuaotcre i*hicb Jaci»tn italci to belong W 
Ifcttplaat wlticli iie dncribM, luid those which bclonc to ourplnnt. 

— icuchiitf; hmtI/ to the middle of 
thafiegrenttg, 

— sot s Teadge of filameoL 



Longer Hoiacns equal tft the co- 

Flar.fetai. flbniGUU 10, shorter than 

th« fnermen. 
OnnvD ttitli blont u)k1ps> 
IiCAVi;^ pcrfiiintxl like walnut, 
tjuatlei* fin-. 
Pcdoio C inf ho4 Xaac, 
SMun *taKK\y bniachtd. 
juLcti w«tc>7. 



— vrJtJi 3 Toundwd lobe*. 

— lev stronjil} and hue egieeablf. 

— £ve to lliirtccn. 

— of loxgnr Imtu above 1} iaehoi. 

— iiun/ apceading broacheo. 

— niilkv. 



Pimelia natia. 

V. iHifin.-fotiiitftllcnitB, mills suboppositi«,spathiiIiklo-lilHanbas, nlriD 
qcR pilnsix. unincrrilius, DuTntibu!! nimriii riiniiibun ; OBpiinlta I«rini' 
iia]ibn»,niullJi1ons; ntyio MnmitiibTiiu^ut^ limbo prrinnlhii (rfjuantibus. 

DrmiPTtox. — BirM ffl incln-s liiylij wotnly, »!ontIi'r. omct, nilh ^tontiilt! 
aJTODdingbmncliPs.iU w|j(iloKt;rriir'e,(>xri>jiiinstlioiiii.idL'pf thucorolln, 
thofltucena kdiI myla. cuivrcHt wicli wft wliiie itnd iipn^iidiDg BifDpto 
h^»,inix(Klwilh fttln-mwliirli *rp iimcli nlKirti-r nnd moivili'iup. Lratun 
(4 inch long, ubout I line brumi; srnitcrrri, *ii"'''i"'^'<''l™^'*f. g'""'''""'- 
nitlier lulcc luul diotv liuJiy hvlun tlmn ahuvi^, i>[)tciutliis, fliit, wiih a 
c<in>[i!<^uoiis midiUp ri1)| Init no tnii-riil in^ra. Vrifniaiam Imiitruil, 
sMliy-flo'n'crcd ; iuTijluLTc similnT l'> (tic stum-l'-'nTc*. P<-ri'tii'ti wliilo; 
tubL'jfni'nwixToit covora tU'.>gormcD,tat!iorioniicT tlino the involucre, 
■Ipntli-p, liuvinjr liinf: Kpri-jwltny liiiirs i'xti4;niilly, nnd only iihort daiiMi, 
h.iirs within ; limb vomcwhul jr«';rnliifi Ki4*mmit« imhriciititl, ihn uppnr 
snd lowtr ^iilemioM, ov(iti>-l!iTH'i'olaii>, fjinhroua on llitir iippc-r siirl'art', 
tiw tuii IiiliTiil imiv <li-1lii-litL .''idi'ii™* ai liin]j Hs llii^ pi?riuml) ; !ila- 
mc4iu glfiliniii'.nt flrul t-rvrt, iirti-nvAnln Hpri'udiiiK itlniiK tin- ii]t|]i>r iind 
Iowpf m-Riiiotiis of ibc limb, wtijtr ; nnibcrs brown, itiomboiiil'eo-oblong, 
a.ttafhp(l b* ihnir haik iu'dr the Iwm-, hnrMliiia lOoiix Itioir aides ; uollfn 
granules »plicrical. of llic mini' rolmir wilb tlto iinthcxi'. AVi;,nr<n fclutiL 
^vif KluhtauH, Hublrriliiniil, C3iaiwti:(I. as long lu tUa Blomciis. Ofnnrti 
palp BTX-cu. oviilo-obltins, wilh a Biuall tuft of trecl liuiru on it« Apex, 
«!ftcwlii;ie glftbcDiis. OikI'- nolitnrv pMiiIuWn, filling iLi? ([fnacii. 

Wo ri-.'nivM liiin plant nt the HftlivnV Oiirdi-n, K[liiib(iif;h, in 1839, from 
Mr Low of CInnloii. It in n uailvo of the Swan Itivop settle Dent in 
Austrjiliii. and Uowt-iVTd ubunjiintty in tin? jjrfitiliouMi in the crul of 
April, atifi iii May and Jiini'. It Ik alli:>d lo P.liiiifriiti.ffir, [tookcr, BnL, 
Ha|;. 3281, but is enMll; dislirigui^hed fi-om this 'by its muefa more 
liumble^TOWlli, its eiogle-nervt^d lunvin, uiul lis cxttuitml utiunoni and 
■lyle, ft irill ptwhnbly 1» Kliurt-livnl 

\',l.uhmi»a; riulii^c tubcHfcrA ; cnulo auffiniti^ociv oMcia; foliie polio- 

lAtls. ovato-elliptiriH, iitriii(|nf> obtiisis, indMi-samvUs ; spicis tenoi- 

iialibuEi, Koli tiirim, Aorilxis verliciUaiia. 

DSBC^KiriiON.— Jt""( pcreaaial, erciTpjn:?, tiie fibros haTinc miny nrandol 

tnbwii ul»ul tin? «i«* of filln-rls. S'rm JiivlMireoaB, branched, cTvct, 

M]aftrf, groi'D, ftlifciilly ^lutinouif. /.aiiioi oppoilie, doruuiAting, p«tio- 

laio, conpaTcinftoni-nliglilty roujli, ini'ii'n-iiorr&N', omto-elliptinl, of 

brifiiil freoH, |iuler bt'iou whpre tlio midrib nnil i-oina nre vi'Tvmimi* 

ncni, I'lDititiclli^U lUiuvf. I'tlfolftaon than half iIil- ti-iij^lh of Uie lc«r 

below, sliorWT upwiirdn. J'lmam in tfUDinal, V4^r4>lisl», MiUtaiy 

tpikes : pvdiccla very shflit, eiidi villi en a\MB, Bndalate l««iy htvet^r 
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' iu bu«. Co/yr ciirT«d, with Are blunt bui prnroi&Mit SDgtM, 

nlourcd nlxi\-o, gri'cii Uldu ; u-vlk fivi>, «iibuUlt', iim-qual, th* lonrcit 

'the tniig«aL Comlla flesliKoloond, agrasaMf perfiuiwd ; limb vraj 

oUique AQiI T«r]p uii«quftl, stiove gUhroai. «xc«pt towiuds ili« Uiroxt, 

vhero, rapt<n*llrnn liii> tcnrrr aiilCi tli io niibi^wFiit, below via-f Hliitlilly 

li^iry ; loocs o1>i)\iiti"i-!iQCJir ; lubo cnrvwi, w.irecly longer thon t!tc c«> 

ly.^, hnir]' bviL wiiliiu undwilliuui, «xc<^pliuK vtliura indoaed wittiin 

Uie tube of iliv culyx. %rtici«, bulb within uail williont, il U xUbrous. 

Sutmiaa very Htiwjnal, Iho lo'igw rising from th<> lowrr wile of Uie 

|^#«wer, uut itfOJectiBjt iiit« the tuiix -, filuninttB hkiry. ibesi> of th« *lior- 

I tar •umen* Bohcrltig to tho middle <ii th« roiolla, iXa longer tAni«- 

hrfaat farl.Wr ; nnlbera nviitc ; pulltm grunuli's hiuhH nnil miind. Piitil 

rTntlMr shbrt^r iliim ihn Btumane, Qt^iyKhfrt^ ^kbniu& : £>onn«B uv-nte, 

■teen; Hlj^k- slightly rurvud, culuniliss; ntlii'iiut bilubiiip, linf u^ipcr 

lobo ^-pry amall, t!ip tower rnnm] ilnvrnwar*l«. 

We received this plani. wfttwut n.ime.al ihr Iloynl BoUnlc OardfD.from 

tbc i^nlvn nf ibc Duliliii Smiiily, luiil iiBilvrit^iuil it Itaal beva ilnportad 

from Ilui?uo« Ayrc*. Il Adw<Tr<l in tlic (([-nvutigiifc. lo Ibc srvaxga- 

meal of tli« spwiiia it hIiouIiI piububly »lniu.\ iiexL VniienM yUlmfit. 

BefonX was twaiv of iIiq tiibi-r* on tlie roul. 1 luid)[iTufl iti'i ]>lKit (^ 

■pociSt name of luhrliviJ-i, nnd I bvlit^To il cxttta in ruivu* cviltctioM 

to mukod ; but ns no »<count of it hua b«Mi published, I do not hesi- 

uie to iitbiliiulij liio fur inai« npprapriat* dutijinatiaii &aw ^rca. 
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Miiivh ai. l840.-^Di- Tkaill, V. P. ill tlict Chairr— Mr Janus 

ffllsoa road tui ni'vumit of Mr Sluiw'« oxpeiiiiiotital observntlotiB 

on the i>j of the Salmon ; illuHtratiiis tho sarin* l>y specimens of 

the fi&h in its variDUs Btai^es 

K Api-ii A. — Professor tlAUt:so.v, I'lrsiJonl, ia tbo Chair. — Mr 

I '\TUUain Nicol stated thn result of his oliservatiotis on the opti- 

H cal properlics of Grsenockico. The gpecitneii cmplojed was a 

^bbftviijre |iUte, tixtreriielj' thin, and lio narrow a« Itarel;- to cover 

^Eu aperture of uboiit the thirtieth part of aii inch in dianiuter. It 

woa highlj Imnspsront, and of a deep yellow colour. On truiis- 

niiEting through it tbo ]>olaiizcd li^ht af dullish cloudR, or that 

of a deep blue sky, it did not appear lo de]>oIiiiizc Itiu li|;ht ; but 

when placed buinwii two sin^lo vision prisms of calcareous spar. 

Kd exposed to thu brig:lit light of u g-us biirnor. Or to that of 

[■lit white, clouds, it dfjioliirized ligltt in the swna nianii«r as 

was dona by similar it)inut(> portions of crystal* poKSi'Ssing oii« 

•JtU of doublu rvfruction. On account of the extreme thinness 

and liniiced oxtontof the spvciniun, tliu coloured riug^i could not 

bo brought Liito riew.* 

• An vxaniiiiiitiua of some lulditiunii] Kptinitniin of cfrBtmorkilo leaves 
1tul« doubt of tbat minetml bcloi^hig to the thoinbohednU syetrai «f crys- 
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FroetefUngt of the IFtmertan S^Ulg. 

Mr Robert Bnld, mining ongineer, tbou r«ad a i>ti)>cr >v^rttr<I[i>^ 
t))o fAga coals nimr EdiDburgh. In patticultir, he tiolie«d tlie 
position and great ngg^regato ihit-biiwss of thefte coals in the landw 
of DucidingsUino and Brun'Jtain, the properfy of the Marquis of 
Aberconi. Tbu couU iii thu property) bcrunUed b; tlic sea on th» 
VMt, Vie at Hn atigla of uboiit 65« with tho horiznn, dipping to the 
south. They foii»i«t of two distinct (groups, vii., tho Duddiiig- 
:«tono ffroup OH the north, and the DniiiMtain group on the »outh. 
The North (Jrotm conl. which rearhes within a few hundred >arda 
of the town of rortob«jllo, is tho most northerly, and lies withbi 
a few fathoms of tho mountain liiuQntona [t yields the chief 
supply of parrot or pitch conl for tli*- gas-works. The linie$toitt< 
encircles the whole of the great coul basin of tho district^ niid vi 
held as a Huro index forthc tindtni; of the coals Iti tho basiu. The 
most southerly coal oftht> two proupsis that named (ircynirohun, 
wliich reaches within a f«w yards of the Hat coals in the I'alley 
of the Eak. The edgu coals pass under thw flat coals, nnd again 
rise along thfi elevated ground in the Dalkeith district, dipping- 
to the north at a" angle of from 13" to IS". TIjexc ore tertuiid 
hnlf-odge coalt4. Tho Duddingstoiie coal scntiis tin\ twenty in 
number, and their ag;gregate tliickiieHS Is sixty-vight feet. Thosp 
of Bruiistaiii are liix in number, and their aggregate thic^kncs» 
fifty -two feet. Uence these two (groups of coal constitute together 
120 feet thick of coal. Mr Bald mentioned, that tho most strik- 
ing geological feature of this coal-fiiold, including the two groups 
is tliis: — That the distance from the neveu-feet coal in Brunstaiu, 
to the south parrot-(\iiil in Uiiddingstontsis no Juss thun 6^3 yards: 
that in this vast opacij there are only two thin beds of cual fuuud, 
tho one being merely two ti.iet, nnd the other two feet seven inche^i 
thick. The author then shewed, that in each square yard of surface, 
RietLsured parallel with the dip of the coats, and taking into ac- 
count the aggregate thickness of thi- coals, thcn.i exist no less than 
thirty-six tons of coale ; and that, thert^foi-e, less than two impe- 
rial acres would yield above 300, UOO tons, e<|unl to the whole an- 
nual consumption of Edinburgh, Leilh, and the Kurroiniding townv 
and villages. Cpon thcso rich coals, collieries tmd been established 
ceuturica agu. About forty years ago, thoy were drained by power- 
ful atmosphere ateam -engines; but these being overpowered with 
water, weru abundoiied, and no coal Imii boon wrought there for 
many years pattt. Now, however, tho coal-Aelda have been let. to 
a. capitalist in London, who in much engaged in mines ; andtherN 
L) no doubt thabthc workings will lortbwitb be revived with vigour 
and clficioney. 
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ProeeeJingt of thf ffemerian Soeiety. 177 

Dr Tnijll tie\L comtnunicBtvd aoini) remarks on ttia food of ttie 
Ceiius Trocliikti. and stated, thitt hiivinif (Vwjaently dis(ioct<»d dif- 
ft-rfttit spectea of TrocliUuii, wliicli had been put up iii spirit when 
ret'eully killfti, he had invariably found the expHnsion of lUeir 
uno[jhagus correspond in (f ii* thpcrop of (jiitiiivoroiiH b!rd<i,to con- 
tain tnnects, and. in some instaitces, to T>e com|)let(>Iy Nlufled nitli 
iheni, aiiioi][; which he hnd nrvcr obsL-rvod ntiy apterous inseot. 
In aKppcitnen nf Trnchilu!* viridLssinius, opeiied in presence of the 
meeting, two vpeeies of diptt^rous mBects were found. Front these 
observsLttonx ho infflrrBd, thiit \loxriiicl<>T Wilsoti Htid soiiip other 
naturalists were not only riji'ht in ii^iierun^ tlmt iiiM:i;ls weni ots 
casioiially uuturi by huiiimui^'birds. l>uttli«t tlio chief object of 
their liutteriDfT about Howortt was mora for tlio purpose of obttan> 
ing^ iii)!CCl f^Hxl than fur thi> allvfceJ objei't of »uckiu^ thv honey 
ftoiii the iiectHrieR of plfiiit*. 

i*rufossnr Jiuiiesou directed the attention of the mtmiberstn the 
h«lght of tho coiist-iiut! of fnci or "wa-woids; loniarkiug', that iiu- 
portMnt (fenlojiPftl rstults Mould t^vcxa to htvf! bof'n obtained by 
the French nortliurn orient itin expedition, from obstfrvations made 
on tlii! rariaticiiifi it presents iit \t>r«»y, «m iimntioiied in tlm April 
n«ml»or of the Winbnrgh New Philosophical Journal, p. -120. It 
vrnit rpt^nmi«nded that coaiptmitivi- iii<>u!tur«>iivjit» itliould be ittade 
on the constn of ScotlBnd and its islnnda, with the view of collect- 
ing intbrnialioii icg'iirdiii)^ rt plioiionionoii uhioli n[tpt)iirs to bear 
HO dirccilj on the question of the supposed tilevotiou of tho luud, 
or th« dupmssion uf tlic sea. Thu Profu^sttor then ti^^bibited the 
fikin of a species of sheep from the lofty lUmniii.!nyftn ra,ugc,niuch 
re«i?iiiblin;i^ tho )ir{,'a!i of Siburiii, btit ditFurijijf from tho nrfrali of 
North .^niorim. He observed, thiit if iha aiiiniat oould ho inlj-u- 
diiccd alive into ficotland. it would probnbly thrive in our High- 
landt^, and become valuable, wni for tvucd ci^rtnliily — thii fiir bejn^ 
hi»iry and lik« that of the d«er — but (or its flesh, which is dencribwl 
as dt^ticntc and exoyllent for food. 

Afjril IK — Dr RoBittci Hamilton {ii tlie Chair— Mr Edward 
Fnrb«» fomiiiHTiicaied nbservations mi certain rare Britisli Zoo- 
phyte); ; illu!«.ratinir his remarks by drawiuf^s. 

ProfiwHOr Jamciinii r>^ad a communication by l^rofesitor L. A. 
]Vecker un <<omi! rare Scottish mlnernls (published in this Number, 
p. 75). Uft likewivu «fxhibitt>d spociniwiis of the lend and iron or«« 
of Crni^ig^llaii, in the parish of Carsphairu and Siewarxry of 

Kirkcudbrifi:ht. 
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METEOROLOGY. 

I. On Ihe Odottr qJ the Elearic Fluid. Br M. ScaoESBED.% 
Seiioenbeiti, ai Ow heg'mmvg of Xliiy Ia*t, |iro»cntoiJ to ibe ftuyJ 
Academy of Pari*, a cumtnanicatioa concerning the odour coniiect- 
ni with ibo electric fluid, of vrbicli ve Bhalt now present n abort 
ac^^ount. 

Bi'iiiff Rtrock with ibo r««t>nibhini-e which ex»l« between the 
oduur wbicli IS derclopod when common elcecririty- ivsucs from tbo 
)>i>itit of n conductor to the surrounding air, and th«t vrhieh is dis> 
engaged wKun water is doeom posed hy the galvanic current, M. 
Schoeufaein tn(tiliiti-d u )>i*rie» of experiment », on the results lUuiie 
of which we afaaJl now dwell. The fullowing are the facta, and, 
jieeoriling In tho anthor, they nfford a complete explanation of the 
|iheiiom4^non. 

ImL Tho phosphoric udoiir whi<:h m deirelopod during; the elcc- 
trolymtion of water, U dieciiKafred only at the positive wire. 

Sd. Tbe dtseiigngetnL'iit of ihu uJuriferon« principle, depends, 
\*t, upon tlic chemical nature of the substance which affurda the 
positive electrivily ; iltl. Upon llie dtemical constitution of the fluid 
employed in the trouj^h; nnd Sd, tTpon the temperatare of this 
same flnid. Keji^arding tbe tint eondition, the authur has found 
that, of ail iho uk^ihIs he Ikih i-xaininei), gold and platinum aJona 
produce tliB discDi(ibf{(:raent of the peculiar odour. Tbove ra^tallie 
aabattinceE which are wry reiidily oxydited, dn not furnkh Ihe 
dightaat trace of it, and chnrcoBl, which is an excellent cundnclur, 
alao belongs to tins cutegnry. Resperting the connection nhich 
oxists hctwoen the flnids employed, and their power of disengag- 
ing the odoruii« principle, the experiment of &!. Schoenhein hat 
demouttratcd that the electric odour is dereloped at the positive 
wire, when the fluid cuasi^ts of distilled water mixed with sul- 
phuric, phosphoric, or nitric acids, or wiUi potash, and a variety of 
oxydizfld tudlK. The oduur, on the other hand, is not observabt^ 
whtrti till- walfi- contaiiu chlondes, Lioniidcs, iodides, Doorides, 
tbe piotuoulphate of iron, or any subatAuoe wliatcrur which haa a 
Klrnng atfinity foroxygen. No more does it occur, if the fluids 
which have j'ist bt'i'U eriiinienited in tho funnet of these Ii«l« arc 
mixvd even with »ntHll quantities of the proloftulphale of iron, or 
with nitrous acid, or with any other (nhst.-incv whuso aSaity for 
osygvit is equally great. iMstly, Tbow fluida which tUnudaatly 



ilbeAgfag^ lb« rlectrio odour at n low tcnip^-faturc, do so iiv Ivogirr 
wlipti boxtvd lo their boiling point 

3(/. Tlin ndoriferous iiubsiiinct! irMch la diieng^B^ed rrom lite 
pOAitire wirf, may be inclu^ nird prwerved in a well corked Tes- 

4£A. Anicn into a v«i>'^l confining this mlivtancr, ihore tit thrown 
A flttuill qitanlity of powdrrcti charcoal, or 61inj^ uf tmn, zinc, tin, 
Imi), binnntb, arsrnic, Antimony, or a f^iv drops of mercnry or ni- 
troiui acid, or of a solution of protosutjilmte of iron, or of proto- 
cbloride of tin or Iron, i)ip mloiir is nearl}- in a inomtMit entirely de- 
stroyed ; and at a hi^h t(.-m[>oraturi:, gold and platina produce tbo 
sun« effects. Wh^n n phite of gold or plntinu, w-lwiif ourfdcu \* 
qnite dry nnd free from tarni:i!t and cold, ii plungc^d into a jar con* 
taining tbi> sulratitnirc, (hv metal bet^omeii nrg-ititely etflctri6«d, oft 
in olber word*, ;t pl:itf vf ptulina boated iu thts war, forms ffilh 
another plate of the tamo metul in itii natural condition, n voltaic 
element. The uintalu M-hivli are readily oxydized, are not De;^* 
lively poUnM>d in the ^anie i-ircumiitance«. The author, in the 
course vf the prvviou« ycnr, liad dvuiif nitrated timt the precious 
weial* a«*nnivd iiej^tiTC polarity ivhen Ihey are pluoged for a littie 
time into nn ntmo^piicre of cliluriri(> or bromine. Thi^ iiegative 
polarity of plntinuni is dvvli'oyed nlien ihi' plate is plangedfora 
f«tr instants into an ntroo»pbere of bydrogeo. 

M- Scboeiibeiu regards the odorotis principle which he bui been 
examining, as n distinct body nliich ought to be classed wiih the Icind 
uf Ii«di«« to which chlorine and broiniite belong, among elementary 
and faalogenout substances. He pri>po»e« to ^xyv it the name of 
Osoniff, He considers it certain, that tbte body Ih nin'ayf diaengaged 
in tile air. and in very conaidernble quantities during the lime of 
thiindtTHlornH. 

9. Polar Lights. — Sonio of the laboarfi of thn French Svtenlific 
Expedition to high northern latitudea. have been lately submit- 
ted to the ultcntion of ilie Royal Acadt;uiy of Scicncett, and firwu 
these interciiting ducumonta n-c now wloi't a few particular* on 
PtJar iiffka. Uetween the 12th of Sefrumibor IBdS. nnd the 18th 
of April 1^9, 153 appiaranctrs of the aurora borculis were ob- 
served i sometimes the plienvwenon was noticed as curly ns half- 
|ii9t three in the afternoon, and sometimei it contiuned till Br« In 
^e morning, tt has often afforded light tn read r printed book, 
and freqiieutir of nearly ibe einallevt type. Fandlautio observa- 
ftonii, which have hc^n takfii at Doprig nnd BoaMikop, the two ex- 
trwnitiea uf a base iHgfat and n half riiilua long, between the 9th 
■nd 22(1 of Janoary 1BU9, sccni to assign to iVov: »\n«Ttt& '«\v\^ 




I4Q 



Btientifie SnteUigenee — lielearolog^. 



were MMi at thU ^podi, tui in&rior limit, luttalily higher than 
the result of tW obHervalioiit uf Franklin uid his n>nipaQioni> 
Till? |>articuUni of iti colouriDg bjive aieo bcpii nulvd wilh care, 
and tbe rt^salu may be thus «tated. The unnal volonr ia a fel- 
bwiBh tint, wbicli may become vhitish or greyUli, especially to- 
wards tbe convlunion of the phenomennn. The more striking ex- 
liibitioni of colour ore produced by red tints or ^«en ; und (brae 
are wUiii^ssi'd only in the muxt bi^ituliful auroran, vvhidi occur, in com* 
IMirisoii to the olhvrs, in th« proportion of one to five. Tliid kind 
of colouring seeni« to require. h» a condition, ^xtfA vivacity of 
hpleiidour, utid very rapid iirululatory movements or vibration*. 
The mode of the dittribution of the colours lias alsu bcvu diidivd, 
and is very remarkable. W'Len an arch is very brilliant id n cleiir 
sky, it fofRifi at the lower part a light reddish shade, aiid at the 
uplwr a very ulight grRenUh tint, and the general *hining light coD- 
tiiiues i in prison 1^1 butwiiMi tht: Iwu fiuall coloured :u>ti«»; ere hfug 
tli4! raya appear ; bnt this phenomenon, upon the whole, \* far from 
common. Even when the vibratory movement is perceptible, if 
there be any Ghootlng of the ray», the rod tint occupies tho bate of 
the ray, the green the suimnit, anJ the yellow the intermediate 
s|Mu;e. In proportion as the splendour increaiies, the more the n>- 
luars at the extremity extend, nnd nt the expense of tlio colour be* 
tweuit thctu. If the eiplendoiir diminiches, these colours retreat to 
the extremilieH uf the rays and then dibjappenr. If. on the othw 
hand, the ray is foUowing an undnlatory motion, and is moving 
rtlong ()Hrallel to itxelf, of the tivn latenil tace!§ one exhibits the red 
tint, and this is the anterior one, whilat the other and posterior one 
is of a green hno. These two tints have not at all appeared klen- 
tical with their homonyms of the solar spectrum. I'osaibly the red 
anrnm of our climates mny he explained hy the appearance of sr«» 
or rays, whosie lower pnrt alone is visible to us. Three a( four 
tiaien the aororn borealis hn^ been seen, apparently placed between 
tho observer, on the one hand, and the cIoud» or the moantain snow 
on the other. 

Tile influeiTce of the anrorn borerilis upon the magnetic needle 
Ims been atudiud with the greatest care : that of the more brillinnl 
ones was very euiiKpi<;iioii« ; the tieedlu ultnohil always truverteil t«- 
warda the west, then returned tu its point of cquilibrituu, and ad- 
vanced towards the east, and did not deStiitively return to it« ori- 
ginal position, till after n series of osciiktory movemetiti wfaicli 
wer« nNually very irregular. The maximum deviation ohserred ha* 
been 4~ 30', and this on the evening of the fi^d of February : and 
it is espucially during the appearance of coronau that those striking 






fl«riattonB spp^ar. Tltose exnmple* of the aorora borealia whicfi 
nre nut brillinnt, vrhnse gUro » difiiiwd, or which do tint lenve the 
iinrtlierii horixon, )iavc, on rlie cntitrary, little inRueiic*! upon the 
maj^ieliv nevdte. Fiimlly, tht-ru hiis bft'n nu itiHUiico (Inriiig the 
pr«rftl«ncii ol' a puro itky, mid free from (he ourorA during the 
coiin« or tlie nightr wliidi hn> coincided with a miigni>tic ngitatloti 
of any extent, x diet wtiich gncs to :«upport the opinion ihnt nil thu 
inccwtnnt and irregtilnr pert<iri>a[i(iitN "f the needle (with llie exc«p- 
lion of the re^aiar, daily, monthly, iitid unininl vtiriutioni) are nwinf^ 
to the DurnrA hor4>«lh». 

Major Siihiiio, m n Jtcpurt vn " Ohecrvations mode on tbo Aorori 
Boreali* nt Alt^n, in Fiiimiirk, hy Mr S. II. Thumnt,'' just laid 
before thv Royal Society, rttitiarkH — " On examining Mr ThoinasV 
Re^st«r, with u rcfcroiic* t« Mr Erman's impnrtiint remark, that 
' in SiWrm two kind» uf aurorn .ire di>l!ii|;ui>hedi onv having its 
centre in the west, and ihi' other in the eiut, the Ulu-r beiti|; the 
more brilliant,' t find that twt^nty-right nifjfhUt occur En tlie cuarfe 
of Ute t>vi> H-inters, viz. 1637 imd 1839, in n-hich the formation of 
archtHt nf tho nnrnrn iit noiicod, itiid Ihi'ir direction recorded ; of 
ibme ten ari* to the tctst, having their centrfM rather lo the iionth* 
ward of wtst, the nrchca extending from NW- to S.S.E. iind SE.; 
itvtn arc to the east, or nioris piecincly to the Kouthwnrd of east, the 
urehei extending ftum NK. (o SK. nnd SW. : »F the five others, ^^ttr 
are said to be from eiut to west ocriMi the zenith, and t^annot, tbere- 
roT«i be cUseed with either of the preceding; and one is notiood 
generally at being to ihe nnrtli. The fnctii hero recorded njipeiir to 
afford an evidi-ncf of the unino nntore »> those inonliuiied hy Mr 
Grman, as far aa regnriU there being Ivro cciitre» of th>; phenomena. 
In respect to the relative brilliancy of the entlern nnd western an- 
rom, nothing very deiided can be inferred from the register. If, 
■s Mr Ermiin '»llppu^<■s. ilmt ihey may be refcrre*! respectively to 
' Ie$ denx foyi^Di magneti4|uos de I'hemisphcrv boreHJ,' it is proper 
to noiief lliHt llie pn»iiion of Alti^n i« nearly mldn-uy between these 
)(»calities. Tlicre cHn he mi doubt tliiit ihr fre^iuent npiiriirance of 
the aurora, and the lu'iiuliaritit's of the phenomi-iiii obwrvcd there, 
render it » most deBtrable i|MHrter fur ii iDagiieLical and meteorolo* 
gical uhiervntory.'' 

8. On' Ttrrcntrial Tcnptrature. — Mr JJovu hitvly read to the Ber- 
lin Uoyal Academy a memoir upon the change* of form which the 
isothermal lines undergo during the course uf the year, of which we 
present the following notice : — 

The immense in6nenc» wliich current* of air exerciae, and the 
fall of the temperature of the place which aocom\iBD\«ft >]mm^^ 



183 



Scitntijfe lHtettigenc«. — M«U<trolAgy. 



not, m ii knoim, manifpst tbeniaetrt^* id the cottrwof a tingle y«ir, 
to nuch » degree »s very sciifiibly to aflTwit the temperRtori^ m eom- 
piir«d will* that of nnnlhcr year. The mran toonthly variattonB of 
•iDgI« year are iiifiiiiti-ly more con«id*rnbI*. K«r thp pnrpoMi of 
Mtimating thrm vrlth certainly, a series uf unimnl otitfrvullons i« 
required, siicli as is, as yet, collected fur ii very small iimnher nf 
plioes- Tliete are, therefore, for the eonitruction of line* of equal 
monllily hr«t, out of lliu ob*crvntintis wKirh we poflse^f. llircu cor- 
recliun« to bcniAd^; l«(, To fwro the abwrvntion* which oxicnd tn 
loo short periods of the umduittnl di^viutioiis of ih*- (rue mewis; 
Sd, the elimination of the daily vaniitiunt; and Sd, The redndng 
tlie observalioni to the &eu-lerel. 

The rMearchea whit^h were submitted the pi-ecedin^ year to tho 
Acadrniy, upon the 4^>:l«»t which the tiinie meteorolcgical phc- 
nooienon f.-nibnicci!, havu Jemonvtrutcd, that the wide differences 
of different mtKin Ii-mptTiitiiroi, are iipT<'r n loc.rti phenomenon, 
hut «xtend siniultaiieuiifly over a Inrge surface nf the globe. Wn 
may hence then coaclude. that the deviationn that arc remarked 
in A (jiven place, will bo obscrred aI*o in another neighhooring 
plxco. fn iht! fir«t of tho tables funnorly printod, there wns cal- 
culated the deriatiuns of eqch month of the interval between the 
year 1807 and 1824, npon the general niean« during; tliat inter- 
val for the following places, via., Afadraa, Pnlermn, Nice, Milan, 
Geneva, Carlsruhe. Sluitganl, Mnnicli. Rali<»b«ii, I*!tri*, Plaepntia, 
London, Carli>lvi DuuferinliiKr, BeiTtn, Duntzic, Stockholm, Tor* 
neo and Salem. Let iis snpptxe, for exnmple, a spot placed in 
Ihe neighhourhood of Nice, and fur which we are farninhed with 
ohsfirvaiiona from the year 1810 to 1815, it nay he iindtTHlood, 
that the difference of the monthly mean of Nice in thv hiiidc inter* 
val of ISlU-15 and that from 1807 to 182^, may he employed at 
the element of correction for the ohservatiuni ninde in thia neigh- 
hooring locHlity. By the comhinntion of tive different systems of 
HnalogniK ubRerTatlons. Himnltaneoint in the interval of tidy year* 
in the diitrict which pmhra4?e!i them all, it boconie<i poHaihlv to elr- 
minatc the non-periodic and purely fortuitona chain,'**, whilst the 
eorreol.ii)ns dependent on thii daily period, are ralctdnted hy parti- 
cular titble« prt-|iared fur this inirpoie fur every month. Tho re- 
duction, however, to tht sed-Jevcl ha* pre*eiitL-d Ihe greanjM diffi- 
cultieH ou account of its many varietiea and ita Io<-a1 cirrumataocet. 
The final rc<>ult of these runearche:! may li«> exprewsed in Ihe fol- 
lowing term* ; The told pok-H of iho earth, which, in the deptli of 
winter, ar« at their greaic*t niutual diHtunce, and from the rainitiDn 
poh'of rotation, in the uiinmar aftproach nitarar aad iiearar t« eftdl 



i^cwuti/fe JitUUi/feueg. — Meteorol^if. 



183 



I 



ath«r, till th»)- ftlmovC ttppciir tu anitc, or Uio «psc« between then 
b niKin a line placed iL a riglit angle to the primitive line wlitefa 
nnitoil iheiii. 

T!te ifottiiTDinl Wnvs, consequent])', arc composed like the Wo- 
ebromntic mirvuii of {.-ertain cryttalt, wlien their t4>inperalDrR ia gra- 
duallj nii^i-d. Al the Mme iim<^, the otMerratinna trf' high lati* 
tudtfj are aa yet too general to enable i>» to decide definitirel^r on 
ibis question. 

At eertaiti vpocha oPtli« y«ar,a«rordingl]r, iheeartli has only on« 
eAid |ioIe. The isuthermal lines of the mean tonr turn so murh in 
tlirir pro^rc««, that in tome coantrief they become perpendicolar 
during liair the yr-ar, in rclntinn to thi; dinvtion lliey mnintained 
during \\w nihfr half. Wv ure nnnt-njiiiiinted nilli any piirtit iif the 
earili, whofe tcmporatiirc does not fall, during evow of itt* mootbrt 
brioir tlio fraexing point; and there are places whose temp<.>rature 
ia a» low, that the mean of n whole month descends bRlow the point 
which Ireeaits mercury. — f.'InMUvt, B vox. No.3)t5, p. 106. 

4. Stiragi: in S'ar ffoifand — There was one other district exa- 
mined by Qf, vrhiuh possKues su«h pei-nliar ehameteri sties, that 
even in lhi« «liurt report I am tndaeod to call your Lordship's at. 
lenltun to ii. I have named tlih tfao dbtriiA of Koo-hitm>trlet, 
that is, tlie district of Falsehood or l>eceit It w situalvil between 
a point lying about l<'n miles to the nortli of tlu* northern mouth 
of tlie Gascuigne and Cape Ctirier. The whole extHnt of ita ■«■- 
coast is bounded by a range uf lofty aandy dunes, having a widlli 
inland of not more (ban from Ivro to two and n half miles. The 
first time tliat 1 asLT>nded this range, was on the morning of the 
8th of Marrli 1639, at a point altuut fifteen miles HOiitli of Cape 
CUTicr. On looking to the etclward, 1 vrpn «arpri.<tc<l to toe an ap- 
parently bonndliHs exp.tnse of water in lliHt direction. 1 hurried 
bai-k to the boats, and selected three men to accnmpnny me tn my 
first examination vfthe shores of this inland sea. Whenwc gained 
the top of the sandhills, the surprise of the party was as grrai nf 
my own, and rhev bfirged me to alloiv iheni to return, and endea- 
voBr, by the unitfid rtfort* of the party to carry one of the wliale- 
ItontB over the range, and at onro lannch it en this body of water, 
I, however, deemed it inure prodent, In the first instance, to select 
the best route along (rhicli to move llic whale boat) as well as to 
chuoxe a ipot whtt'b aft'orded facilities for lannching it. In pursu- 
anee of this determination, we decended the eastern side of the 
sandhills, which abruptly fell in that direction, with a slope, cer- 
lainly not mncli exceeding nn angle of 46^ I now toUTid that the 
water did not approach so uear to the foot of tb« hills as Ihadaifirsi 




imaffinH, hot that, immeilifttply at rlie fool of these hills, I»y ex- 
tensive pla.in8 of mud and ^itiid, at limes f>vid4>ntly floodnd by the 
ua, for on thom lay dvad shi-lU uf many kinds and «iz««, n> well ai 
, Urge travelled hlurks uf coral. The wiilvr now upponred to bo 
■bout a mile diittnnt ; it tvn« niipiu'ontiv' boimdlcxs in an easterly 
and iiorth-vaHli^rly directiun, and was &ludded with islaiidc. We mill 
felt ooavinced that it wub wntiir we fion-, for tho shadows tif lliu low 
billf near it cmild he di^tiTlctl)■ traced on itautiroffled dorfaco. As 
lie continimd la adi'Biiiu>, thn water, howevw, vonntiintly retreated 
before n^, and at liiat vurruumled »». Wc had lieen deceived hy 
mira^ I^Tlie deluaivo appoarance of water of tht' dcit«rt. 



CKOLOGY. 

5. Agastii^ Ttnir to Uu Swiss Olacifrs. — Aticrtbe Bern meeting. 
I vronl with Stiider to Monle Jto^a and to thi- MaIt«rhorri, iind af' 
leru'ards when he proceeded to Piedmont, 1 viiited the Aletacli 
glnder bvhiiid Ihr Jun^lrau, th^ri tho RJiuiio^Wior, and Anally ex- 
tended my expedition as far at Unci's hnt on the Aar glnder. I 
found my previuu* obsvrrationi everywhere confirmed, and in- 
tend piihll^hinjj; a full Recount of the rE>Hullu uf my tour. I bare 
bad tLketrheK drawn by a skilful artist who ncuumpanied me, *o' 
that r shall he able to give faithful repre sen tat ions of all tlie pho- 
noDiena. Tht! nwt^t important new fact which I have observed 
It, the forward movement nf Hiigi'e hnt. Since the year 18'27, it 
baa advanced upwards of 4U0O feet. In 1830, Hugi found it some 
bundrfld feet from the sput where it was ttuilt; in 163(j, it woa 
above 3000 teul from it; hut this year I found it removed lu aili»- 
taace uf 4000 i'eex (rum it^ urlgiiinl piiMtiun, and »tiU the ^hicier is 
very little inclined, and the mass pressing from behind it v«ry in- 
eoDsiderable compared with tlio lower tnniiia, so that thu explana- 
tion of tix! progressive movement of glaciers, by sliding and pres- 
sDfe from behind, goes for nothing. I rcvimmcnd every one whti 
witbea to learn any thing of friaciers, to examine more particularly 
(lie Lomer Jar glacier and the glaciers between Monte jRvsa and 
the Matterfiorn. But the .iUtsch is the mo^t iinpoiiinf;, oa account 
of its great sise and tlie frightful deaolatenesa of its vicinity. N«- 
thia^ can surpaxii the polish of the Sc^rpcntine over which the Gum 
gloaer i« advauuing or has advauced. Hugi's hut pruTea, in the 
LIDOit dittlnct manner, that the deepur the glacier the mare rapid it 
'Its moventent. During ihiit Jnitmey, my friL'nds Desurand Nicolet 
likewiae nccuinpanied vav, ro that the observations were not merely 
otadft but were fully diKciii^ried. I think that I coutd nowconvinc« 
nay une, who would arcompany nie for a few weeks to \\iv AlpK, 
^f tht correctiiett of my riewa; and w \. \ftmfvu! riviting them 
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•vftPf VMr nnlil I hn^e distJnclly nude out every thing >1>out tb« 
ttialier, friendly society were ranch Co bo u-i*bf><l on n tour Mrhivb 
rannot well l»e made aloiic. — (LcUtr fyom M. Agamz in Lronhard 
and Bronrti Jahrbneh, dated Htptemtxr 18. 1839.) 

6. Oriffin nf Fitturrj in Glacitn. — At a r«Miil meeting of the 
[liilvmathio Society of PariK, M. Martins roatl o nivmoir on thv 
Klnciera of !^|>iixbpr^('n, c«ni[)iirpcl witb thovv of Swilz«rlan(f nnd 
Nnrway. This commnnicuciun gavi< rise lu a disLtmiun un the 
nature of the cause which produces tbe t'ractur«ft in glainieri. -M. 
MartinB attributes tbem to tbe an«qaal dilatation undergone b^ tbu 
dJlTvrpnt ]iar(8 of time uiaammi of ic>i>, combined with l])u nuiiner in 
which thvy art- vncIuM-d by the vtirrouudin)^ mountains. M- Ktie 
de Dt^auRiont defended tbe opinion of gcoloffists, wlio consider th« 
tiUding of these tnatses of ice uu inclined planea aa tbe principal 
cause of the fracluren. II« remarked, (lint the renU are prnciafly 
in tbe direction of Utiit stjdiiiff, ibat is to t>ay, tlivy are in u dircc* 
tiua p«rp«ndieu1ar to iho &xi* of tbti valley, whereai lliey would 
bi» purfectly irr<?giilar if ibey were produced Hultily l>y uneijual di- 
latntion in the diflVrent parts of the glacier. M. JVlnrtiun replied 
to tbi« observatiun, tbal. liriit of all, imperceptible fiasurvs are 
formed in nil diroetioni^ but lUat those having a trAnsvorM* diree- 
Iton alone present the eonditiuus ncceMary for enlargement : that, 
undoubtedly, the freight of tlin ice above cuiilributrs (o tlic pheno- 
menon, hut thnt the greater piirt nf the action ought to be atlrr- 
Abated to the trater which falls into the l>««ura>, and which, becoming 
Mwotidated. acts as n trcdj^c on their walls. 
^J. Sefttrom't Jnvestigatiifm. — Seftlri'm ennliiiuai his obsunmtiuDB 
un tbe furrows on rocks. The return is expected of one of hit 
scholars, who is uut-upied with xiniilHr inveatigationa in the northern 
portion* and un thu tfa-coa.'it of Norway. 1 ^'.anntJt coincide with 
llio ubjectioiitt which have been inado to the views of Sefilrom. 
Although great rushes ul nccuinulalions of nater hare produced 
tbu bouldcr« and furrows of the Swiss valleys, yet Uii» only proves 

I that boulderit and furronii are produced exactty iii the manner as- 
«umed by Scfstrbm. itnt wi- cHimot thence draw tbu conclusiun. 
that tlie «normouH rolled oinasv^ ond the almost unvaried direution 
of tho fnrrowi*, throughout tho whoh> of Scandinavia and Kinlnnd, 
owe their origin to such coni|iarativply umall accuRiiilniionK of wa- 
ter as exist in Switzerland. Tbe high puitilion of wucb iiccunuiln- 
tioM if entirely awaniing in Scandinavia; Hwd how prodigionn a 
VUM of water it must have been, that politlied and furrowed orer 
all Sweden, hills of more thnn SiW feet in beight<^Aer3c/r'«>, in. 
Leotikunl and Brcnn'i JaJtrlntc/t- 
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& Gtebpieat ConMiOim ef S'ortk mtkm AJnea^—T^ foUaw- 
mf U s brief ttatenent of the malts obtwned by Kimcg^r. fnin 
hi* peolo^enl fnvMtifraHnu made in th* noith e xte rn portion of 
Afrio, from the M<^liti*rmupiin to a^vr ihp F'luamr, niit] uf wfaieh 
» fnll acvOBnt u ^vrn in a recent Dmnber of Lrunluird ami Bronn'a 
JlaArtNcA. 1. Ckitllc Mid tnUttr-j forawMiM. nwM aud inona* 
Minom dM«ta. Tbe enliiru*^ land of the NU« md of the OascM. 
B^/fU t'ruu the 3t»t to tbo 26th decree north InUiuile. t. 
MmfrAtSatk amlfiimicr nodstonr. SdmrnUin-rbatiu of abnormal 
rode*. PlaitM tnd monntsinua* dnrru, and, in tlie •outhern par- 
tiun, a tratwiiiun to (he SavannalK. Tbe ciiltiratvd district of the 
Nile. Epiffte, SuLia. From tbe2tith totlie 16ih tleitrref- 9- Jitm- 
Uf sand»tDn« and »llaTial formation*. Kari^ly ouibtmla of abnor^ 
nal rociu, nliboDfth they form lhi> fuiidHnivntal ba«i* of tbo cooatry. 
SaraniMli*. Plaim north of Konhfan nnil Satanr. \Mi to IStli 
degree. 4. Oraniti- and porphyry forming itolatcd niuuntxin 
grou|rs in pUimt wbich aro rorered by aUiiriinii. S4i'aonab«. 
J^aJM 1 100 fert abure tbo wn. South from Koni>f'an and Smaar, 
Rtmrrtt. Fiom the L3lh to the V2\\x degree, b. Ijrunite. giteUe, 
Biea and chlorite %\aXf* of Uic Atp<, nith aunferoua alluviani. 
Moantabi land south from KorJo/aM aitd Dar/ur. Great plain uf 
the ffhUe Itiver, Hij^b mountain land on the Bhe River, Ethin- 
pinn Iiijfh land. The Piattaus lencbin^ to a lieight uf 3000 feet, 
and the inuuniatna to a height of 7000 feet, abnre tbe level of tbe 
sen. Frenenling the animal and vt^table (levelopinent peculiar (o 
tbe tropics. The country of th« .Vu&cu, — the plains of tbe Z>Mi<u, 
Fataoki, — thL> cuuiitry of Jitrta, — tbe cuuiitry uf the Guinius and 
tbe fi'a/la. Fram tlie 12th to the lOih drgnrc. 6. Extemive un- 
known plains touth from .Vn^, and in tbe coiinlnes of tbe J)iiika 
and Gaila, traverstid by large rireri. Sat^nnnb^. Beyond the lOtli 
degree north btitnde. 

9. liiatribution t^'lhe Mammoth m SAma. — -Wilbout entering in 
lbi> pluce into uny *pocuUitionii cunccrning ibc manner in which 
the>«<> pruhnbly nntoililnviun remnUi^ ciime into ibeir prewmt vitua- 
tionfi, I would rjiU attention to ibu rcrnnrkable fact, that tbe teeth, 
tuakt^ and h»ne«s urbitih are mlled by the ^nirral name of Mam- 
motb liane«, bnt wbirJi priibHlily belonj^ to «i>reral ditlerent species 
of iinimalR, nre not ditlrlbuled vqnaUy over Siberin, but fiirni im> 
meme loeal ncenmajatiuns, wbtcli bccamo both nclwr and mure os- 
t«ustve the farther one advances to the north. They are fonud in 
the grpflteftt nhnndiiiice in New Siberia and the Lachuw Iilaiiilic, as 
reeniiuiiod by Kescbrinikoir ntid Snnnil<oMr. Mtuty hundred pnod 
(jMoO etjuii) to 36 lb. avoirdupui") weight are collected there ur^ry 
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v«tr, wlieivM, on the t'nntinpnt, ih^j" iir« morh UMrceF, Mid are 
limlly 9wn met with in tho sonthem ptirt of Hiberia. — WrangdK 
p. 1B6. 

10. Dyudciilt. — Tbii tniiierftl, irriin|te<l iti >}'«U!U)* o( niioertilo;;)' 
undw the iMiiie foti/tttd IHitural Pilei, KhrfritivrfC (us shewn Id 
oonust of bitamrD, or n)ini.'ral pitcb, mixed with siliceuua vhcUs uf 
infuMKiai «nci oei-as)au«ll y ivitli pvUea of pines, &c. Tbc M-ax- 
Tcllow rariety Found in .Sicily \* ma'I« np of aIicIIs ttf naviciila nn<l 
ninenil pitch: ihv iit.-:irly Uiu-k-Wowii coal <jf tlift W'eiilerwald ii> a 
rariety of dyaodolitc. mi nlso is'thr foliated lenilipr-liko btluminouK 
cokI of the Gc^cin^r Baii-K nt Rult ftnd Siof^barff In ()i« Sicheti- 
j^p.bii'^e, and n fuLiaird biuwn (.■iial fium thi! Vi^elsbergv. Jltrnce 
tho tnlnvra) tpei-iea nained (ly»odolil<r appears to be a polifT >Ute, 
impt'Hfniated with bitumen. Its coluut^ are blnck, brown, or bi«<:k. 
Itnpvt-r futmft very thick l>odi, but Roiiivtiinvs widt-ly spread de- 
poaits. It it tiMd at fiiol. 

11. Piklitt^ a Ntto Mhtftai. — Se(stri>iii hat ditoorerrd at Fulilait 
anew ini&cral, which replace* mica in ^nnitc, nnd which he hn* 
ternied Piblit« in liutioar uf lli<> \xlv Si. I'ihl, director of niint-^ 
It U an interiiiediate aubtlance between lalcaiid luicii, and iu coin- 
posiltuD U cxpn-sscd by tba foUnwing furniuls : 

ni II J 1' I 

— Jitrseliuii, in I^tmhardand Bronrts Jahibach. 

12. Pynkiltf a Ntta Minerai. — Only one exninple of this sub* 
fitance it knnwn, and occur* in a splendid drnsy cavity of fcltpar, 
wbieh i« in ibe poxitcMiou «f Vicf-Prtnidtiiit IVowtiki of Pelen> 
burgh. While the cavity chiefly contnins ft-bpai* cry«iaU tevMml 
inob«a in vize, finely d<^fiued, and of au ocbre-yellunr colour, it 
likewise includes liix-aidcd lablc>-« nf roddish-wliili*, pimrly lithiun 
taica ; white traiiHluceiit cryninlx uf itLbile ; cryatuls of cluvtsbrown 
roiJt'U'ystal: and a i\ivr white lupa:u'8. Thu erystulti of tbo new 
mineral nio miprrlmpoKvd on iht^ fi-JMpar, are «i|;ht in iinmber, and 
are octalivdrunit uf ulioiit three tineo iii length. Their suifaces ari! 
ftmooth, bnt ptisieHg liulo lustre, so t liHt thi-ir angles I'annot be men* 
sured with grest accurncy ; hut, from olwei-vntioiis mndc on jicTerftI 
angle*, the utenn may bo regarded n« 109" SS', s>» that we may pro- 
bably Mtsume that the cry^talu are regular oclithedronw. No clea- 
TftffO ii obfervflblo. The volour i« crangti- yellow, and tbe lutlr« 

L feebly vitreous. Tbe subslanre is Iriinslarent uti the edji^ ; itt 
hardnmi is that of febpitr, hut the specific {gravity could noi be de- 
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termined. Itoccun nt Alal)aschka ni-ttr Miirjinabf tnd, on nccooitt 
of \u y«Uow colour, ha< been n&tned P]rrrtiit«.i — •&. Ro** in Pog- 
gendorff'i Annalen, 

7OOL08Y. 

18. Oh tk« Zooiegicai Labours of'JU. Sore, of Fhr5e in AVruMy. 
— In the litgb north, beyond the ^Oth degree of norlhem latitude, 
there it n tlergymiiii at Flurtie, nlimoit entirely i;ut off frum the 
learned n-oi-ld, and distnnt iibout '2&0 miltti' from ti z(tutt)^<^l librnry, 
who, by hii iti<lcfft(t);uM« jiviil. Inw mndc bimsdf Rc'iiiaintH with 
nil the inn«t i[ii|)urtaiit zoulogitui dtticoverio«, nnd lias himself in- 
crcaacd tbo nnmber of these dincovci-iea in a most remarkable roan- 
fier. It ia the sea iiuinmt* of Ibc Itiw^r i;lai«e« which he ftcuurately 
and judinioiisly dencribi'ii, imd ndminibly repr^xeiita. In tB3&, he 
publfHhed hi* worit riiritleil Bf-ikriveUer Off JagUapelifrr over ^ogte 
Morrhtlige filer nj/c i Havet vcd den Hergerishe Kyet leveside Dyr, af 
M. .Sars, iiiiil whlvh i^ i!liii>ti-uU>d by tiflcen plalvK. Two things 
lire to be regrptled ; th:ii. lie ivnlps in the Onniah laoj^uage, and 
thus prevents the diA'riHun of bia disoorerifo, and that the lithn- 
graph^ «f Bergen ia not impable of prodndng the ^harp oatlines 
which are iie«essnry in miiiiitR xoel(jp;i(!a1 olijertii. He previnu»ly 
publiiihed i\ uimtribiinui) lo llti; iiiitiirut hiittory of mnr'tne Mnimals 
in 1839, Hod an nocount of it was given in the I»it tti 1833. In 
hit last published work; mentioned above, he has improved mach 
of wliat hp formerly made kanwn ; but the g^reuter poritun of it is 
({Uttu nuw, nnd at the sitiue tim« v«ry imttriii-tive- His observntioiis 
went lunde betwuiii] G\f and (iuj" lujrih latitude, and the subjefts uf 
them have been the Polypi, Audephie, Asteridw, Aiintilata, and 
Mnllusna. 

Ma»t of the spocies dvocrib^l are figured bvth entire and in their 
different parts. Tlie deaeriptions are very full, and are made with 
11 perfect knoivlfdj^e of the niiwl recetit inrestigationii in lh« same 
livldt 90 that the duti^nniofttionB art: to be depended on. This re- 
markable boulc 4-MiitHin!i Meverul new getiern nnd many ftpecies, 
«umQ of which rerdly fill up gaps in the orders of the zoological 
8y!item. It is nmch to be wished that tha active author were 
placed ill a htcality more suited to the cultivation of tlie Hciences, 
nnd in outi more congenial to lits nature iind Hcipirementc, ituch ge 
Christlania or Copcidingcn. — yAbrittgfdfrom OkctCs /km.) 

14. Arisloitc'a Uijivr;/ of Anirnats. — Dt Osbortiu, in a meniuir 

read before thv Royal Irish Academy, cummencLMl by observing, 

that thin work was compo-icd under circuniitaiices more favourable 

to tlie jicqutsition iif natural knowledge than iiny work on thr aub- 

Ject erer pnblithed. According to Pliny, some thonunds of mefi 
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pliced 8t tbe dwpoul of the author, ihrouKhuut Qrot-ix- and 
Alia, — comprising persons cuimeot^il with bunting nnd fi«liiii^, ur 
who bad tht> cant of calU«, 6iil)-poniIfl, or apiaiiet,^in ordir t^At 
lie tiiiglit ullain inrurmntioti froiTittll tli«!i«qu>rl«r«, netpudttiqttarA 
pentntm i^Ttnraniur ah co. And nccurdinj; t» Alhrnnn*, tlie aamo 
priiics gvvt) him, on account of the expenses incurrvl in cumpu*iiijf 
it, 60<) talents, — a Hum which, taken at the lovresl. that i«, the 
l«t*«r Alti« talent, ajiiount« to Hbot-e ii.7^,000. The work cotn- 
. poied uiidor iudi auiipiccA, in ttui-lt itH inif^lit have been expected. 
The extent of the olnrrvatiunii i» prodigious : and we caiinoi read 
far in any part vf it. witkout bcinf^ cuiirtraincd (o exclaim with 
Cieeru, Quit omnium doctior, quit unUior, iptis in niiu» nl htvmitn- 
dit vdjudicandin acrior ATittottU ? 

Shortly ai'ter the introduction uf (ireok literature to Kurope, 
and when this book wiui fir>t printed, thoM! Kcienreji which hare 
nature fur their uhject iverv iti the lowest conditiuii. 'Ilierv wan 
at that time no taste diffused for the stndy of zuology or compara- 
tive anatomy ; and at later period*, wheit the value of theae studie* 
oanie to be better appreciated, the A ri Mo tell an pliiluHiphy had fa!* 
ten into dixuiie. Thufe thin work \xn», t'niin ihiD comliiiiHtioii ofrir* 
cumstancvts been passed over; i» seldom quoted except nt lecend 
hand ; and no edition of it, diiitiiict from the other works of the 
author, or illuKtraled as the nubjeil i'ei|aired, hiu appeared »iure 
that of 8caligert pablisbed in 1619, — except one, nccompanied 
by * French traiiHlMion hy Citmti*, in 1762, which is said U> be in- 
correct, and i« become scarce. 

JDr (^Jaborne proceeded tu make a itliort annlysin of the contenta 
of tliis work, and shewed that Aristotle had Anticipated Dr Jenner'nt 
reeearches respecting; the cui^kou, an alno some diMcuvuritiii with re- 
aped tu the Incubated «gg, which have keen published witliin ttiH 
last fear. His ubeervatlona on fiali and cotnceoua aninials are cu- 
rious in the extreme, as might be enpeaed trom the rnrieiy of 
tbeite animala abounding in the Oreeiaii scan. Those on inKeels it 
is difEcult to appreciate, from uncertainty at to the imtneii. He 
describes thi) economy of bee*, wn w« have it at present ; but iDi«- 
takes the sex uF the igueen. lie holds llie ilnctrine of «ponliinoutis 
generation in^those cases in whiuh hu cuuld not detect the ovary; 
an inevitable concloaiont arising from the want of the tuivroAWpe, 
to which, and the want of kiiowk'dge of pneumotic chemistry, his 
principal error* are to he refiTred. Tlie various organs are de> 
•oribed u modilicd throughout the diflVrent cluster of aniaiuls, 
(beginning with Man, the Ktv^tvtMt, mhi), in nearly the »ame or- 
der as that afterwards adopted by Cuvier. 
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A» speciturtM of ilio intei-»!tin||r muttt-r trntad of in the 
l>r Ovburiie selected tliu auimal oatitre of spovj^fl ; tbe *^ of m- 
rioiiK «nim«li» ; the murpintmifi of tlii!> nvitiliis (the Mime donbt ttx- 
uling: in the aiitlior'i mind u \o the nri^in of the shpll, which hns 
diTulttd the npiiiiiiHf »f Mi^^rs Dliiinrillp, Owen, Grny< and Mad- 
Power, within the la«t your) ; th(> IrKtalitiiMi of anitoals, as affurding 
data for appertaining tliu ratB al which they hive exl»fiidpd ihmn- 
srlven uvcr tile kIoW ; particulars r#lntin^ to nrtilictnl inciibatton as 
practised in I*Vy|il ; tho maniig«iiieiit uf cattlv : n mode of fattening 
hogs Willi rapidity, by imnimviicinj^ ntth a fnst of X\vet^ days; the 
inoiiairgoat locatvd in Cilii-ia, m at presADt: hybiTiutlion and lui* 
gratioiix of vAinous atiimidi and finh ; di-^i-riplion nf Ihu fiahcr-fieh 
{Lophius piftatorius), and of the torpcdii, with thp prnof that they 
Mttub their piey in the extraordinary manner dctcribed; many in- 
(^■nimia niutlrx of titkinj; iisriridgC) and of fishing, d4.>lailcd ; the 
frii>iidiihi|»^ whirb havn bi^Mi pi'r|)<>tuftt<-'l hclirpcn ditfi-rent claesetf 
uf niiiniatK — ao ihv InK-hiliiK and thu crutodile, the Firma muricata 
and the Cantrr pitmolbercs. the crow and th« heron ; their anl* 
moHitiot, as tielween the trow and owl; the diM^uH^ of animals 
trarod lhr«n;i^ut the MTifit, extendinf^ even to Hkh; hydrophobia 
described, as bein^ communitulod by thu bite of a rabid dog to all 
animali except tnnti, which appears to he ihecorrectstatPinent wHh 
r(!9p«ct to hot c1ima(e», and not (m has been represented by Mine 
modifn trnrellert) an entiri! ahitoni-c of the disuasp. 

ThtMu detached «perimenii uf the eontentit of this work, fnrniili, 
liowBTcr, B vet'y ioadequat« idcn of ih real vidue. There arc in it 
whole sections, the separate spntenees of which wmild fiimiRh t«xtit 
for as mnny Brid^nwater Treatises. The fi'e«hiie>ut and originality 
of tlie observHtioiii tiikvn fruui Nature hcrsdf, nnd not made np 
f(«m ffixitatinnn of precedinf^ writers ; the extent of the viewa, qM 
bouiiiled by any neee<>f(ily for luniplyiti}; with precom^eived or pre- 
raleiit ntiliuns but rnpaciuu.^ as the iiiilhur's mind it«cH', and fre- 
quently leadinp' the reader into the most interettinj^ undcr-carreots 
of ihoni^ht bniiichin^r off from the great fnnntain ; ihcite are all 
merits heIoR)^inft; to the work, but not ron<>tilutinfr Its chief valoe, 
— whWh i«, that it i* n collection of facte, obsprred nnder [>eciit)ar 
adtantBgefi, «neh as Imte nawr ■•ince ueciirred, and fhal it it at At 
present day to be t:tmintttfd far weir rfweoepriV*. 

Now llial Greece it*, for the firrt. time Hiuec the rerivnl of letlen, 
in po*i»w«inn of a porornmenl cupnblo of nppreciatiiig »ciei)ti&o iu- 
ve«tt|rations, a faTournble opportunity ulTi-rii for preparing nn edi- 
tion of the work, at once worlhy of the age in which It was com- 
poaed, and of that in which we Uv« ; and pvrliapa Boiae iudividuol 



I 



HMy Iw fvuml ]>oMotiing « oumpeteiit kiiuwl«]g« of tW <irM?k 
language, and of u>olofry luid comparmtire anatomy, nlio, al'(«r a 
■olfiuicnc pxumiiialian of llic KiiimnU now in GroecCi ftbiUI under- 
Uk« Uie taak of editinft and tlluHtratinff this ffniat work. Soch o 
M peHbnnance, projiorlv executed, would Iw the ratUBcilation of u 
body of knowledge which liai bun buried for above 2oOO yeim. 
and woidd cci luinly Uc no l«i> HccepUblc tu suolugisU aud auato- 
Tnt«t« ihan to the culurators of c1aiii>)<-a1 lr«rninjf. — Hfpori of a pa- 
per r^ad brfoTt lite Roifal Irish Aeademy on the 1 1 ih May kuL 

15. Mi(/r/itions imd Capture of the Hr'tn-drrr in Narih Siberia. — 
Tbe two luoft imporitnt epochs of thu yuar, ray^ Adniiml M'mti- 
gi'll, Are (Iio spHtiJi; nnd iititumn migrations of iha r«in-dv(rf. About 
tJia end of May ibcy leare the forests, where they bad iomc degree 
of sbelt.er from tlie winter culd, in large herds, and noek lli« nortli- 
trnpUinx n<Mrer ttio sea, pnrtly for the sake of the belter pailnre 
xfforded by tbr moss tundrnt (gri-at desi<rtB wilhoiil any vegutHllon 
but mota ftnd lii'hcn). and partly to fly from the mosqiiitucs and 
»ther insects, vhich, lit«fally spenkin;, (ornii^nt them to death. 

The hunting fit ihi'i senson is nni nearly no important and valu- 
able ait in the autumn ; an it often biippeiit tlitit ihi- rii'ers ar« *till 
frozen, over, ibey afford no opportunity of intcrci-pling tbo doer, 
and the hnntert; can only lio in wnit for them among the ravines, to 
thoot them with guiiB or arrfin-ii. Success with iha latter weapon 
ia rather uncertain, and the high [irice of powdej- and Imll is an ob- 
jection to the use of gunai; the moru ao aa at this teitwn Ihv rein- 
deev are very thin, and ao injured by intieelii that nothing hut the 
extremity of hunger can render tlie fivtii pidiilnblL*; the aniniaU 
killed in spring are commonly only used for the dogs. The true hnr- 
ve«t| wbich wearrivedjtistin time to see, is in August or September, 
vhuti the rein-deer are returning from the [>lain« to the forests. 
They are then Kt-ulttiy nnd well fed, the rvnison is excellent, and, 
as lliey havf jobt ncijiiirccl their nnnter coats, the fur is thick and 
warm. The dilferenci! of the qtinltty of the ^kiufi at the two vea- 
flon^i i> sueh, that wlitUt afi aulnnm *kln U viilued at flrt^ or «lx 
runbk'M, u ypnitg one will only fetch one, or oiiu und ii hnlf rouble. 

In good yearn the migrnting body of rein-deer votiiiits of many 
thoiifnndf : and thongh thi.-y nro divided intn herds of two or three 
hundred each, yet the herds keep ao near together as to furtn only 
one imoKinse mats, which ia somecimeH from fifty lo a hundred 
wer$ts in breadth- They always fallow the same mnie, nnd tn 
crossing the rirer near PlotbiM'ht^che they choose a place where 
u dry v]dh-ylea<Lt down tu tEie streuui un one side, and aflat sandy 
■horo faeilttatdt their landing on tJie other side. As each separate 
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herd n^rokdiei tlio rWcr, tliD dci-r drsv more clooiil 
RRil thu Urgeitat»i stroui^eet takpB the Imd. He adraiicie*, 
followed by k f«w of the othen. witfa head erect, and appareatj}* 
intent on examining (lie lurJitity. Wlivn lie \»% sati^ificd liimtiell', 
he eiiteri the river, the mm of the herd f.rotril after him, and in a 
few minulet the surfnce is rorerifd with tlifMn. Thmi thi> hiinten, 
wbo had l>i-en cDneealed to leeward, rush la their light canoes from 
th^ir hiding pUcef, surround tlie deer, and delay their pa»*age, 
whilst two or three diusen niei), nrnied with iiharL Kpciirs, dawh in^i 
ibe middle of the herd, nnd disp;iich lurge nuuiWrs iti an incredibly 
short time, or at leatt wound them co that, if they reach tbe bunk, 
it iK only to fall into lli« bands nflhu wointiii and children. 

The office of the cpearnian is a very dHiigeinus one. It ia no 
eaxy tiling to keep the lif^lit buH,t aflout among the dense crowd of 
the iwimmin^ d<?er, which, mnri^over, make con«iderablo resistance ; 
the males with thoir horns teeth, and hind \vige,, whilst the females 
try to overset the boat by getting their fore feet over the gimnel ; 
iftbey succeed in thix the hunter in lost, for it i* hardly possible 
that h« should extricate himself from the throng; hut the ^kill of 
these peD^ile is »i> great that HccJdf^ntx vi^ry rnrtiiy ounir. A good 
hunter may kill one hundred or more in lews than half an hour. 
When the herd is large, and gets into disorder, it often happens that 
tbeir antlers hecome entangled wJtli ea^^^h other : they are then iin> 
able to defend themselves, and the h^aiue!^s is miicli etiNicr. Mean- 
while the rest of tho boats pick ap the slain, and fastoii thpm toge- 
ther with tliODgi), aud every one is allowed to keeji what he layt 
liuld of in this manner. It might seem that, in lliis way, nothing 
would be left to requite the spearmen fur their skill, and the danger 
thi*y have eneounlei'ed ; hut, whilst every thing taken in the rear is 
the property of whoever secures it, the wounded animals which 
reach the bank before they fall belong to tbe spearman who wound- 
ed thi'm. The skill and experience at' these men is such, thai, in 
the thickest of the conflict, when every energy is taxed to the ut- 
termost, and their life la every moment at stake, they hare nuffi- 
cient presence uf mind ta c-unlrive to nioa^tire the foroe of their 
hlowii so as to kill llie smallest animals outright, hut only to wuund 
the larger and 6ner ones, »fi v& they may bir jaat able tu reach llw 
iMUik. Such proceeding is not sanctioned by the'general voice, but 
It seems neverthelesi! to be almost alway« practised. 

The whole scene is of a most singnlar and curious character, and 
4)uite indescribable. The throng of tbuusandii of gwiaiming rein- 
deer, tho sound produced by tho striking together of ihnir antlers, 
■wift caaofls dashing in amongst them, the terror uf the frightened 




Ii, the daoger of tiw hnnteman, tb« nbouU of warning, adviw, 
•r applauie frain tlwir friendt, th« blood-Ktain«d vrsur, Knd nil the 

Mcoinpunyinfr ciremnsUnces, furraa whole which noaRocnii picture 
tu liinitvir without luviiif^ witnoMed the sc«ne. 

When tht! Aate » over, niid the tipniU nr« di»tribiit««), the deer 
which have been killed are niiiiIc in llic river, thf ice-cold water of 
which preacrvcA them forMvcrftl days till th«rp i* time to prepare 
them for winter a««. For thiti purpose th? fl^sh i« pitbi^r dried in 
the air, nnuked, or, if early fr<i«t« »et in, froicn. The KumUim 
Mmetimcs taJt the bestjiiecei; tin- tou^uea ure rontidtfred the 
greatest delicacy, and are re»erred for Rpccinl ovcssions. 

Ajcajn, at page 203-+ of hi* Narrative, Admiral Wrangell giMa 
the fullowing nccuuiit : — 

Thi! miji^atnry' rcin-de'-r had not yot pnMt'd th^ river Aninj at 
this pU(t:». Tlivir arrival n-as expected with the utnost anxteiy, 
for scarcity was already severely fe]t. It is not eafy to imoKinv 
thd foArful evcena which famine reaches anien^ a people whoi"* tup- 
port depend<i on one precarious inrident. (t ofteD happeiie that 
many among thfni have tn i>nhiiiiit during the latter part of eumnier 
almost entirely on th« sUin^ which fotni their bedding and clothing; 
and if happily u Hiiigli> rein-doer \» killed, it i^ immediately cnt ap. 
divided nmong the whole tribe, and literally eaten, skin and all, l^e 
hair being ju6t ringed oS'. The coutL-ntit of the Dtomach, and even 
the horns are u»ed as food. Fiwh are not uiught till Inter in the 
year, and even cheTi only in Nmtdi imniberx; and few of the iiiha> 
bilant* venture to go off lu the tundrEU in quest of game, for fear 
of mining the pnMafr« of the r«iT)-deor, on whi^ih their (npport to 
essentiully depends. 

On ihu li'lh of September, the liungry people were filled with 
joy l>y immense nuinbera of rvin-deer approH'jhing the right bank 
of the liver oppofiito to I^obiiitiioji. I iicvor hiiw »iiHi itniultiiude 
of tlit!*« aiilmaU. At a di«tjinL-e their antlt^ii resetnblud a nioring 
for«t. Crowd* of people flocked in on every side, and hope 
beamed on every couiilenante a>i they arranged themselveB in their 
light hoaU to await the passage of the deer. Rat whether the 
animaU bad ^een and were terrified at the vrowdw of people, or 
whnltVfiT the reaxon may Imve heeti, itftrr n uhnrt panee, they turn- 
ed, left the bank, iind disappeared among ihv muiiiitaiii«. The 
Dtlev dc»pair of the poor xlarring people was dreadful to witness. 
It manifeated it«elf among theee rude chtldr«n of nature under va- 
rion* forms. Some wept aloud and wi'ung their hands; sanit> throw 
tbeiiHelveH un the ground, and tore up the enow; others, and 
Mnoagst them the mure aged, itood silent untl motionles!), gazing 
witli fixed and tearlesR eye« in the dlrectiou where theit b<3\ic>« U^ 
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rimUbed. F»elin^ our utter inability t« offer any ^I(^viat>on to* 
ihnir intMtry, wr hA«I«niH) lo quit this scene of woe, miiiI ri'tiunieil our 
Toyagc on llic 8!)ih. — Whtnfftlts .Varra/nw of an Expedition lo (A* 
PoUir Seas in i/u t/ean imO-l-S-il. &vo. Pp. 4 1 3. Madden & Co. 
London 1840- 

16. TAe Filling Squid or CufUe Fisft (toU^ 5;).^— Manydifft-r^nt 
kind« of l>L>ligu are called by tnilorR Flying Stjiitd, from a hidiit itiey 
bairt: of icuping Trom ilie mitt!!') ami ]irui:e.c.iiiiig Uimiigh tbf lur lo 
•onie distance in a hnrizonul diroctlflii, like thit flying fiiib. One 
kind of Liiligo, or Flying Stjuiil, nliiuli w« i-H|>iurcd in iIib Pacific 
Ocean, in Lnl. 34'" N., iiieKsiiicd »is inclits in it* untiic Iwngtb. 
The uppor surface oX tlie Injdy is gi'ey, freckled willi i»ui-ple, lh« 
und«r wiiiu;; iris silfery, pufiil jet black and prominent. It lias 
eigbtaTiDsand two K-niaclem. Eueli arm \i furnished tvltb a double 
row of suckers on tt» entire Iciigtli; and ull, willi exception of the 
-first or dorsal pair, bavo a looso mombrano fluiiliiii; from tbeir po«- 
lariur aurface. The two teDlaclei are ronnd, slender, and Iwice 
the letigtli of tbe armSf and have lit tlieir extremity a broad eicklf- 
atiaped membrane, covered wiiii tirn rowi of yellow hoakn of diffe- 
rent xizea. 

Tbis iiidividiuil leaped from tlio soa over the high bulwarks of 
the tiliip and ali^bted ou tbo diick, at a linie wbuii vait 9u(.-kt> of llie 
same sp4!<:ies were leen li<apitij^ around anil oft^'n iitrlkin^ mih m- 
lence a^ain«t tUo bons of tli(> vi!«sel, tlie *v& being companitirely 
■tnootfai The creature ir.^s much injured by ibo vialcnce with 
which it bad struck tbe deck, and ^tte\^'ed liule animation ; it did 
not attempt to leap nr swim wlien put into a bucki-t of »ea water, 
tkough it emitted a quantity of inky Huld** ibrunglt u vannl in the 
body, opening by a Inrg-o onfiiie immediately below tlie neck. Tbe 
preben-iile power of the Riickoi'ii un the armii w»« rolained fur a c»n> 
siderablo lime after the dentb of llic animal ; from nliiL-b I should 
jadge that, like the buckler of the trucking 6Hh, thvir function io a 
great mi'anurv depends upon xiiloly ineelianicnl eniitei. 

A second species, wliich we also obtained in the Pacific, resem- 
bled tlio above in tiaio and form, but ilo two lung tentacle?) furnisihed 
at their extremities with rows of aucker* (aeetahula), instead of 
horny hooked appcndnges. Tlie prcvailin^j colours of this ipeue* 
•re xilver-vi'bite and iitecl-bluei A|ire»(l with red ii'pota and tint* of 
violet and purple, a brilliant and very beaiiiiful «pot of emerald- 
green being pUi^ed immediately abore each eye. We uotieed vx- 



* This Mcretjon is ccistAiaod in »nacrow obl<i^ bag, of idvtrjr biMtoad 
plaevd iimacdiutely bclew Ute sunaach. 
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9inp1«4 of tlii9 fniuily of C>(il>;ilo|it;ck'», fi-uru lliu cquaitor to hats, 
34' N. And lt>' S., Pucilio OMiut. — Benuct's Whaling ^''tyage^ 
ToL il p. 290. 

17. 'Ac Pilot Fish ((rfvttfro^oM Juctor. Lmn.). — The Rvtrag'e 
Imtgth of iliiH fi4i i* ahoiit «ix inchof, tliiing^h wo l«i>k one ex.-tmpte 
ia the ParMh wliirh ii)(M«iir(*(] uii« fool tiru iDr-hi>s. Tlie budv i« 
■umewliiit (yliiitlrKult iini) iiciitly formed. The colour of thr. head 
Knil bark is cloel-blno; atidiitncn silver)-; sides tnnrkod will) fir« 
broad bhiek bHiid* : tioa mottled blnck and while, nnd mo«ll^ lipped 
vttli vrh'itv ; itiner cirult* of the iri« basi^I, ootcr jjoM-yellow. A 
tingle rotr «f leelh ipi «K'h jiiw. Three •b'jit rp\n<:a in front of tha 
ior*t^ 6n, uiid two in front of the annl. Hid ht«ni1 lino 'n oblii|iifl, 
anil tortninatpK putteriortjr in a semi-cnrtilnginoin ridg^, prujecling 
from either aido of ihc Ixil. Tha female » orijiaroiis. 

Piloltiih are nimost invftrinbly found in attfn<Iane*' upon th« 
ihark, ihiiiigb lUf iiitlnre nf ibeiv ronnpxiim with thit ferocious Rsh 
is sumenhiit niynlcrions. Tlity will nctompnny ships for a consi- 
derable time ftfter their patron uliafk hs* been destroyed; but I am 
not nwiire that tliey bnvo ever been, like ibc Hcmorn, attending 
U[ion other large GaU, whales, or mi^ctrllnncftiiM floniing hodifi. 
The structnro of llii-ir muntli, and the contents of tlivir stomatli, 
which ire u«tia1ly small fitih, denote thnt tlicy are accustomed 
10 tctik their food in % very indepiMidRnt m;iim(!r. We cnp- 
tiired niuiiy of them alito )>y hook nnd line, l>ni[ud with flesh ; nor 
did th«y r«fiiso iho bait «i'en nbcn thoy wer« in campwiy vrith a 
jib&rk. 

The reputalioivtJiis Hsb has ohtnioed of being the shark's pilot 
or provider (and which Iiili sanctioned its trivial mune), would ap- 
pmr to h» groundlesK. wer« wo guidnd only by the nnnt of similar 
pmedenis in tiie nniinal king^dom. A fiurt, Itowevur, which tanje 
under my nolic^ dmini; a Yoyn^o from India, in tlio year 183^, led 
mo to Iwlievo that tliereio some just foundation for this popular 
opinion. Whilf wo were ti«c;dmeri in tim Atlantic Ocean, a shark 
was seen clote to thi; ship, »iid iil.tcntli-d by tivn pilut-fi^h^ which 
generally swam one nbore tbtt »(b<?r Ix-low him, and (uicationully 
went uft' to aorae diittnTiL-«, as if to explore tbi» snrroundinjDf ten ; al- 
' though it wus srldom lunj^bufore they rcltirnctl. and resumed their 
former positions; lh« shark in the menn timOi by its unwieldy 
form, slow morcmentj, and Itithiirgia aspiict, offering a strong rati' 
tra«t to l)ivR[)Ti^htliiM-s.-« of hifiMi-ouls. A bailed hogk was lowered 
from tlic bow of thu ship : hut the iihiu:k. when nlutii;, pnsted it se- 
veral timt')* wiilionl, notice, iind iip[Hirfiiily wilhuut weoing; it. One 
of the foraging pilot-tisb then approached the bait, and immediately 
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»wiitn off 10 wher« th« xhark was ht^xdeil in g contrary direction ; 
n-heo the momtcr instant]}' turned, and followed bis informant, 
which now swam a-head of him, in a direct lino tovrnrdsi thr xui- 
pended Wit. IIr did not then hi>«iiate » niuini>nt, hnt seised it, 
&Dd wat csptnred. While the ^iturk vru» U'tng hiiulvd on board, 
the pilot-fish exprMsed the greatcKt concern, otmoul loaping out of 
the watt>J' in ih^^tr t^iideavoms tti follow hiru, and swiinming nesr 
tlic Burfucu with ei'ery d<;uionstriitioii ot* nnxrcty- Thc»e faithful 
little Rsh wan: observed to attach themselves ti> thu »hip, but at- 
tracted little attention unti! »onie woelcs aftorwards, whi^n w« cpokc 
the Thomni) GrenvIIIe, East Tnd'tn.mHn, and lowervd libuat to com- 
tnnniciLti- with hrr. One of the fish was then teen to accnrnpany 
the hoat tu and from thu Htraiigvr »liij), and su devotedly did it At- 
tend upon what it might have believed to he ita lost shark, as to 
lead the officers of the ThotuKi Grenrille to remark thnt we bad a 
pilot fidh painted on thv rudder of the boat. 

Tlieir attendance upon sharks i« suiiiewhat t^apriiiioutt ; we have 
■ocn more than live aasocititvd with one shark, wliilv many others 
of the tstter trih<>. and tuaembied in the water at the enroe time, 
have not been ni-L'umpanied by one of these li^lieti. Tliey have evi- 
dently nothing to dread from the voracious companion they select, 
but awim around, and often a few indies a-ht^nd of him, as either 
their convenience or capriee may dictato — Betmet'ii WfuUing V<r^- 
age, vol. ii. p. 274. 

IS, The Litmmous Shark (Squalus fvifitiu, N. Sp.) — There are 
so few irell autheiiticatctl in»tiinces of a phosphorescent power ex- 
isting in lish, as an attrihntt* of life, that it is with some surprise 
we find this pecnlinrity inherent in the shark, a Aunily so ^enemlly 
well known and desci'ibcd. The stiuolus which 1 liHve to notice in, 
however, a nondeiicript species, and one that certainly ponsease! a 
lomiiiouH power in a very high degree. 

Two examplee of this Ssh were accidentally taken, at different 
perioda of the voyaj^e, by a nut towing^ on the surface of the riea. 
The first was obtained in Lat. 2J° S., Long. 163° W.. and was 
ten in4;hes in length, it was captured in the day-time, and, vurt- 
eequently, although its novel appearance attracted my attention, its 
phosphoresce tit power wrs not then noticed. The second Epeeimen 
wa« taken at night, in Lat. 55° N., Long. 110' W. Us enure 
length wa« one and a half foot. Both finhes were alivo when ta- 
ken on board. They fought fiercely with tlieir jaws, and had torn 
the net in several places. When the larger specimen, taken at 
night, was removi-d into • dark apartment, it afi'urded a very ex- 
traordinary specUde. The entire inferior surface of the body and 



htaA omitted n ■nv'vl and greenUh phosphorescent g'l«am, inipBrtin; 
to ttii> cri>ntiir(-, hf \\% own light, « tiuiy ghiistly and terrific ap- 
■ pearuncp. Tb<: luminous effect wait coiiHtnnt> nnd not perceptibly 
tncrcatied by Bgitation or friction. I tboug^ht at one timn that it 
<hann brighter when the fish ttrafrgled, but I W8f not satisfied that 
Miii-h vnia thH fact. Wh«n the shaik expired, (whicli wmk not until 

>it had been out of tbe watvr mure thati three- hours), the luminooa 
appenriuice fadod «niir«ly from the abdomen, nnd nuire ^ftdoally 
from other part* ; lingtttiog' thv lon^rKl luiiuiul the jnirs and on the 
fins. The only part of the andrr fturfoco of the animal which wm 
I free from Inminottty was the black collar around the throat; and 
while the inferior iurfnce of the pectoral, anal, and caudal lins 
■hone with Kplendonr, their miperior onrfoi-e (including the upper 
lobe tif thetail-6ii) wa» in darkoeas, ah alf o were the doi'sal fins, and 
the back and summit uf the bead. I am indined to believe, that the 
IIiniiuouM power of thiu nhark resides in a peculiar aecretion from 
llie skin. It tva« my fintt iinpre^NioR that the lii>h had accidentally 
contracted Home phiift|thore«<!ent miitter from the Koa, or from the 
net in which it was captured; but the most rigid investigation did 
not confirm this siispicioi). while the unifonnity with which the lu- 
minon* gloam occupied certain portionB of the body and fin*, ita 
perniani<ni;e riuHn^ life, nnd decline nnd rvtteation upon the ap- 
proach and occurrence of death, did not leave n doubt in my mind 
but that it was a. vital principle, essential to the eoonomy uf the 
animaL 

Tbe tmidl cize of the fln« would appear to deoote that thia frsh 
■snot active in Hwimniing'; and since it is only predaceous, and 
evidently of nocturnal hnbilx, we may perlmps indulge the hypo- 
thesis, that the phosplioresceiit power it posKcfses is of use to ut- 
tracl it* prey, upon the same piinciple as tbe Polynesian islander* 
and others employ torches in night fishing. — Bamefs Vot/age, 
vol. ii. p. '25b, 

19. The " Trochitus and Crocodile" of fferodotm. — Mr Wilkio- 
son, in IiU excellent work on Egypt, vol. iii. p. 79, !<uyB : " Hero* 
(lotus enters into a detail of the habit; uf the crocodile, and relates 
the frequent re|ieated story of the trockilm entering the a,RiinRr« 
mouth during its sleep on llie sund banks uf the Nile, and relieving 
it of the leeches which iulhcre to ilo tbioat. The trulli uf tliis at- 
sertion is gerionsly impugned, when we recollect that leeches do 
not abound in the Nile; and tbe polite on dent tan ding •luppused to 
exist between the crocodile and the bird, bccomos more improvable 

Lwhen we examine the manner in which the throat of the animal » 
formed ; for having no tongtie, nature has given it the means of 
rlosin^ il entirely, except when in the att ot i.w&\\(i"«*to¥,> 'o^^' 
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iharia^ alefip, the throat » comtnntly ilint tltou|*h the fnont.li 
opea." Noir, <in this paui«gr, »jiy» Sir W. C. Hurry, I h«v« lo 
o\neTTv, ^U, that 1 bari; waen many crocvdilm ciii^it, but very 
f«v ihnt linil nut mnny W<:li«« ndherin^ iv th« iiisid« of tlieir 
manih*, nod that ihi>«« Hninial* aUo inl'esE tlie arpuflnA, nnd uUivi 
nnimnls » Iiidi feed in the (inage*. Secone/i^, Thvus lenclie* ate not 
the iJirud» atedieiwtlii, which Mr Wilkintion i* [trobfthly current !■ 
UMTting^ not to be L'tunmoii in iho H'lW, ati that spiNaes ta usaiJly 
found ip riiniiiti^ »tr(?;imt. The Irech in qneition prulmbly U-lwiig* 
to llie genus PontoixJflU, one tpeciM of wlucii iii(e»ti t-ud, >kaittt 
and uth«r feh on the consti of Knfflnncl. I h&re no doubt tiicM! 
ovntiirt-tt will bp fuiiiid Ht nbuiidiint in t1it> Ni]«< as ihvy xre in tlw 
wstcm «f Brnfral. Thirdlt/, IlerfHJOlue mys " the irothiliis «n- 
t«ring tiie c-ro«^ftdile'« moalh devoora the leechet.'' The crocodile 
is not «aid fay llerodotui to be sleeping durinf^ the opRrntiuo, at 
Mr Wilkinsc»n aMcrls, ntherwiHe tlte wlntrrraiiiia ^ tliai, plewKd 
with the service, he neviT injures the irochilu*,*' wonid bo nb^tird. 
Foirr/Afy, At to itw [lolitn undcrKtnniJing whiHi Mr Wilkinson 
preiume*, I mny rtmnrk, that I belipre thu common paddif bird of 
BeD^^iil to be the Irodillus uf Hi-nidiitup, or a bird uf the ttiav ge- 
nu*. Now*, bath Kiiropeiina nnd Benj^uleea ngree in asscriingp, thAt 
this bird is ro»*t.-tntly M-en stHndrn!^ on tliu lipnd uf the croi-iidile t 
and thon^fh 1 nevrr bunrd any one assert thst he saw it io the act 
of |>ii:king hi* teelh fur hint, I tliink it will be admillvd UiaC ibe 
viaic ii not without .in ohjecC. — W. C. Httrrjf, Journal of AtitUic 
Socitty o/Jieagai/or Jul}/ 1639. 

ARTS. 

20. The Indian Mode ofprfjaarirtg the Perfumed Oih afjatmin* 
and Bela. — Dr Jack«<m of Cih»xei-|iinrn, in a letter lii the editors of 
the Asiatic Journiil uf Calcutta fur June I8')f>, Bnys : — In my last 
eonitnur.icalion on tbt> siilijr<!t »f rosc-wAtvr, I iiifi>''nied you that thu 
natires hei-o wrrii in ilio hsihit of extrat-iing tho scent from some of 
the highly- smelling Duwers, such »s the jnsroine, &c., and ihnt 1 
wuuld jinicnre yon h s^ni|i1e> aiul^ive yon ^omc ai.'cou rtl of the man> 
Bcr in wliicb it U obtained.* By the present stenniei-, 1 have die- 
patch«il two Kmali phinU, contnining some of the oil procured from 
the Jasmine and the Hi.'^Ia flowei-. For ibiii j>iii-pi>»i,' the untivcs nei-er 
make USD of difitillBttoii, but c;xtriict tlic i-gfciici; by (-ati(>)iig it to 
ic abtorWd by some of the puro^c olcnginous kcciIc:, nnd then ex* 
prexirig these in a cnmmnn niUI. when the oil j^iren onl h.i« uHlho 
scent, of thi- fiuwer whkb has been made w^g oP. The )ilat) adopted 
u to place on the gi-aand a layer of the flower, abonc four inches 
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ibick and tiro feet «i]imm ; ovot this itwy put «oin« of the Tel or 
Stsamiim srrd wetlvi), jikuiil iwu tndifv lliii-k »nii two Teel squnre; 
on this Agnin *» [»U«cil amitlier lnyi'^ ul' flowi'm, xbout four iiuhe* 
ibick, OS in the first in&tnnn*; tlie u'liitlu is llitfM coi'vred uiili a 
sheet, which is held down by wt'if Ills nt Uie ends nnd sides. I« 
lhi^ slAtv il is alloivtid to rcrusiu from Uvclve to eigliUt^n hot)r« ; 
»(ttr liiiM the flon'i-i-« aru removed, and ollior layer* |ditce<l tn the 
Eame wiiy; litis also n a third time rejteated, if it isdfwiied tiilmve 
thfl scent very strong. After the l^sl pT<tre5(>. (he seeds nre Inkrn 
in tijeir liirullen »tiilo and pineed in a mill ; ilie oil is then eK)in>«*ed, 
uiif ^ttiit9v*M'* tnou fidly tliu M.-cnt of the (loirrr. The nil in kept 
in ptcpurrd skins, called dnbbent, iind is iioliJ at Ru miirh per »Rer, 
The Jn«tnine and Oela (Jatniiiium zambn) nrv the two fioneiv from 
which the natives in lliigclisliic't thiefly prtidiii-e their OLvnied oil; (he 
Chumbul (Joiminnm jtrrnndifluiLtiit) is another, bud linve becti un- 
abl« to piorare any of tliit> The *irai>OD lor mtinuracture is cvminff 
The prevent oils were luannfutuinMl ii yexr a^i. and do nut 
ew the puH'erful scent ol'lltut which ha* het^n meiilly jirepiired. 
DUtillation is nuvcr lOfidfl use uf lor this purjiuH;, as it is with the 
roses, far ibe ei^treuie heat (from il« bein^ in the middle of the rain« 
when the trees come into flower) would most likely carry oft'iiU the 
scent. The Jatmine, or Ciii/ml/tlr, us i( isritllctJ, is used vury largely 
amongst thv wonnjn, th« hair of ilio IichJ and tlio body Wing daily 
smeHred n-ith Kutne of iL The specimen 1 lieud yuu cmU at the 
raU8 of two rupees per neer. 

21. Preserratioa ef '/Intder. — M- BoiiLbiile has iHtely presented 
to the Royal Aiailemy of Paris a memoir on the prtrcrvaliun of 
timber, in u-hi<.'h he de«cr)bcs a pruce^s whii^h he lina invented, and 
which proni'tiiefl to be bi);hly inipuVI-int. We bavH no tpato fur 
deliiiU) but now rt-nixik that thu procextt i-oriiisis in imbuing, hy 
tneatis of blimrption, the ti^ue of ibc wood ivilh tlie pyrolijinilt! of 
iroOa iinmt>dij)lfly afier the ireo is felled, or even while «lil] vt.ind- 
Ingt This Tery simple operation is. it would appear, pofMtt#ed of 
very extrnurdinary efficiency, !>/, In protecting timber agiiioH dry 
and humid rot : 'Jif. Ipi angmenling itii hiirdne>!i; 3(f, In preoenin^ 
and incrcaMng iu flexibility and ebiMlicity ; 4/fi, In rtnderin^ Us 
warping), and coii»e<|iionlIy the 6»sares nnd di'iointings vrhich lire 
M ot!4!n u-ilnejtiied afl4-r it has been wroitglit, nearly impoMible, 
though freely exposed to gre»t ntnin«phei-ie ehinigex of tempera- 
ture : 6i/i, In grratly redneing its iiifl^ in mobility and tvnibu»tit(ilii]r: 
6M| In rvntemng npim it colours and odour* witirh aro varioua 
and persistent.' M. Uouthirie exhibited tu the AKidemy n vurioty 
of apecim(-ii» prepared according to his method, which wore la- 
tcuatvd to tk irouuuittvc fur cxauunaliun. 
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N^W PUBLICATIONS. 

1. SfrrfcA of the Geology of North America. Bj Charih Daubrhv, M.D., 
r.R.S., Professor uf Bfttaiiy and ChemUtry in the Uaivcwity of Ox- 
ford. 

Itis sketch, (he peruKal of whidi has alTorcled ue both instruLtiiin 
and pleasure, we rec<}mmencl to the attention of geotogUls. 

2. Stififilniaeni tti the trUrodtti-tioti to tlte Atomic Theiirti, coniprfJiendtng a 
ilifiJeh nfcvrtnin opiniana tittil dii>rov^mi bearing upon the General I'rin- 
cipkt iif CimnifaS Phiio»(/i>ht/, mUck /ittve been brotijfht into uolico aitwe 
thi puhticalion of that work. Bjr C. Dadsenv, M.D., pTofttssot of Chc- 
niisiry^ and Botanj. 8vo, pp. 02. Oxford. Miirrayj London, xnd 
P«rker. Oxford, 1840. 

Dr Daubeny'e " Supplement to the Introduction to tlie Atonic 
Theory," like that work itself, noticed in s former volume of our 
journal, will particularly interest tlioac who cultivate this iniport«nt 
branch of Chemical Piiilosophy. 

3. A Manual of the Land and Freih-tfiiter ShelU of the British Ttlnndu, 
witk Figure* uf each of the fti(?ttf. By Wm. TiritTon, M.D. A iitw 
edition, revised and enlarged by J. G. OB4r, F.B.9. London, Jjonj- 
Dian & Co. 8vo, pp. 310, 

Mr Gray has made nearly a new work of" tliis by his numerous ad- 
ditions and carrectione. It is the beet guide for this department of 
the British Fauna. 

♦. The Genera of Birds, with an Indication of the Ttipieal Speeien of eaii 
GeniM. By O. H. Gn&Y. Oroitbolosical AuietuuC Bt-itish Museum. 
London, E. & J. Q. Taylor. 8vo, pp. 80. 

This little Tolumo will aid the young ornithologist and collector in 
threading their way through the nevet-endiug iniizes of Ornitliulogi- 
cat syKteou of arrangeaient. 

fi. An rjitmdttction. to the Modem Ckttti/cation <tf Intectv, founded «n the 
Natural flebits, and correspondiitff Organisation of the different FamilieB. 
By J. O, Wjtin wuwu, F.L.S. &c. &c, London, Long-innn & Coinpnny. 
2 voli), 8vu. 

Mr Westwood's valuable, important, and teamed work, by tliii time 
in the library of every lover of entomology, commences with interest- 
ing general obeerviUions or insect,-, and then procceils to divide llietn 
into orders; each order is then taken up separately, and divided into 
jamilies. The characters, habits, transformations, ondfgencral dis- 
tribution of the insects comprised in each family are given with great 
accuncy, and in a very interesting manner ; as are also the cbarao- 
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teriitlc uutomical deuili, and prepAnttory usLn. Tfae numerotis 
figures with which ihese vaUime* arc iUustrAted. wh'idi add so i>rL'- 
eoincntly to iu value, arc, in almost cvcrj' inatAnce. original, and 
drann by the author liinmcH'. Mr Westwood, wiUi great raodeaiy, 
»y», " I have endeavoured to moke my work a lilting " Sequel" to 
»he " Introduction to Enlomotogi/ of Messrs Kirby and Spence." 

0. Journal o/tht Aniatic SiKiely of Bengal. Edited by the Aatiag Secre- 
taries. Year IHIW. 

Number for June cont&inE — I. Anrra/iW oftm ETpftUHon into 
the !>raffa territory of Assam. By E. H. Grange, Esq — 2. Report 
by Lleul. J. Glasfnrd, Engineer, on the progress made «p to the \sl 
Majf 163f), on opening the I^xperi menial Copper Minev of Kvmaon, 
— ^. AetvunI of a Jovmf^ from Sunthalpur li> Meefnipar, lhro«r/h 
the forests of Oriaa. By Lieut. M. Kitt(K> (cunliHutdJ.— 4. Mr Mid- 
dlelon on ihr Melfort ofAut/uxt lU. IMS). — 5. On iJu- tnode of pre- 
paring the Perfuvied Oils afJanmne and Beta, By Ur Jackson. 
, —6. Ittjf^ri on the Assam Tea Plantations. By C A. Bruce. Esq. 

Kumber for July. — I. 0« the Bora Chung, or the Ground pish 
i^£cottm. By J. T. PearBun, Esq. — 'i. On ihe Gale ami Hurri- 
cane in the Baif of Bengal, on thr 3rf. 4(A, and OWl of Jitnr 1 83:j, 
being a first Memoir ia rtfrrenee to the Theorg of the Laic ofStortwf 
in India. By H. Piddington, Esq. — ^.Natf an the " Trurhilvi and 
Crocodile of Herodotus. By W. C Hurry, Esq. — 4. Documents 
relative to the apfilicaiion of Camel-Druugltt to Carriayet i cnm- 
nuinlcated by C. B. Greenlaw, Esq.^.!. Continuation of Lieut. M. 
HxUoii Jcttrney through the Forests of Orissa. — 6. Meteorological 
Rtgitter. 

Number tor August 1. Part Id of Researches on the Gah tmd 

/Jmrriame in the Bay of Bengal on the 3d, 4t!t, and bth June ls3y. 
By H. Piddiiigion, Esq. — 2. Extracts from Mr M. M'CfeHand's 
paper ott the India Cgprinida, — .3. On the Smelting of the Iron- 
Ore of the District of Burdwan. — 4. On the habits of the Cctl, and 
OH iheDiscovery of' Isinglass. By Mttjuf Davidson. — 5. Notti on the 
Scape* of Xantliorhaa and Fossil Ulrms of Ltpidtidendra. By Lieut. 
K. Vicary. — 6. Proceedings of the Asiatic Societg.,^, Meleorologi- 
tal Begistfr. 

Liat of Patents granted in Scotland from Id/A March to 18/A 

Ju»e 1340. 

L Ko JoesPH goHoriKLD of Liltli^borougli, is the county of Lancaeler, 
Mttoa-apinacr anil fustiiui mauDfaclum', und Esuqkd Lsach of Litlle* 
borougb, itforfMud, miukaj;er of Polton-opianerE UuiL w«KVGia,ttA ul 'aL\<niL- 
vet. XXJX. NO. LVtt. JULY 1840, tt 
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Hon** ofcmsla {mpTOr«8M!nu in looms for woBti&^vnrioiii kind* of cIoOl* 
— llUh MatcIi I84*>. 

S. To William Maltst jnnior, of MUe-End, chcmiet, and RichaU> 
CuKBtuN, >ita!uirui]ii(lcr, of Pcrcv Street, in iLo countj'of Middlesex, fot 
on inTRtition of " impmrpnipiiur iw cxtrnciin^ Mui conrentralin^ the eolaitr, 
liBiin, ftnil oilior matMe contained ia vtgvtable and onimikl vuUUoCm."'— 
IfilU MmcIi 104*. ') 

!L To Sir WiiLiAH Bt.'BXETTofSamertot House, in the PonDtT of Mid- 
die'fft, Knl^hlCoramaadcr t>{ thn Rotnl HrtnaT^rinn Cn#Jphi( OtAtt, for 
aa ini-cntion ff " liDpiovcmT'iit* in preRrrymK (iiiinml, vegetable, woollen, 
nml uther fibrou* sulistatirw, from drrny," — -Ihiii Morch KULi. 

4, To Put Ml Lomas of Littlo Bnltan, in tliooounty of Lan(?iksli>r, woirru, 
fot an inv<>ntion i>r '■ rertain improve mints in looms for «-oaving.''—2Btli 
Mikidi 1840. 

A. To Peter B^KCRorT of Liverpool, In ih« count; of LnncojiLtr. mar* 
chant, anlJuav MacI?i.veb of llic lamc place, mutufncturing ohaniat, for 
AU inrt-Dtiuu of " nii iruprovL-l iiictLud of rouwatin^ OK natoring anicnal 
cinrooal, after it La^ baen iiai-il in ci'i'titiii priict^stcia or manufiKititrM, tO 
vhicb cliarconl la nuw (^imerally applioil, and I liaruby recovering tli« pro* 
pmlM of »tic\t animal charcoal, and rendering It a^ln fit tat ■inlltr oaea." 
— «lh April ie4D. 

a. Tu Wti.MAU Hu.iT oftlii: PorttigiU IIo^l, Flcrt 8m-nt, in the citjr of 
London, mi-iniifjicturing rli«mt«t, for :ui invmuLnii of *' ii»|>rori>mi<nt» in the 
nvanurnf^uri- Afpnlaslt and soJa, juid their «irboiijitG(k"^lIth April 1341). 

7. To T«oMA'« Homsscx Wn-i.tAwsof Clitap*idc. in thocilv of London, 
gvntlenian. for an inrention of" orrtain irnpToremeutk in the niimnfaciuni 
of M'oollon and otlior fabric or fitbricK, uf wltidi wool or fur form it principal 
cotiipimiTitt |i;irt, imd in tin- nia^iiiifry iiiapli>v<3d fur «(rci.-tiug tlnit ol^oct." — 
Illti .-\irrtt lfl4CI. 

8. Tn HewaT PHaiP RouotiErrB of Norfolk StrMt. StcMnd, in tbs 
coanty of MiddlonMt, mrwhant, for an invention, eommunienlod by a fo- 
rci^urr raaidjng abroad, for un iurcntiun, " bcia; » ima pifriuunU" — lOlb 
April 1349. 

9. To PiERHE Accfin-K OticflTit of No. 30 ■'?nint Martin'* Z<a»a. in Lba 
county 'if BIlddli'Hfrx, li(bc>:;rjiph<-r, fbr an invirnlifm of ■' t-mluin improve- 
RiraLi in priiilin); Hitiii, pdicoliiin, oortlii-nwnrc, and otiior like vrarea ; and 
for pr^ntitiK on paper, evil icoes, Mlka, iruallciKi, oilclcilis, U-atbcff, and utlior 
fiibnoi ; and for aa imprDvud lualL-rinl tu be uaul in printing.*'— HOih April 
1840. 

10. Tf> WiLi^HM Stuhk of Winwli-y. in tlio rounly of Wills, gcntlomon, 
fornn invention of " improriiinivntit in thn mnnufnctiin) of wine.'' — 2<>l)i 
April ie<D. 

n. Tu JoH^ IxKHox of ltyd«r t?trt»et, SI Jomoa'*, in th<^ county of Mid- 
dlt^sL-x, gL-iitlc-tnau. for tm invention, coiiimonicatod by a forcignoi rokidinf 
nbriiQd, of " liuprov<:[nii<ii in in apparatus for tonsiiiuing gwi for the purposot 
of JiBbl.-— aiilh April ISJO. 

ii. 't(.< JbAK fjiAXiroiB Victor Pabiem of King WiUiaui SUcoti In l^e 
city of London, jruntleniaii, for an Juventiun. eomniuntcated by afuroigner 
roaiding n^rdiid, uf " imprav^menla in ri>lnry engines to be vorkwl bjrMoam 
or otliM iUiiL"— afttl. April IH-tO, 

IS, To M^micw UziELi.) of KtUK Wiliiatn Strael, in the city of IfOB- 
don, merchnai., for au iavimiiun, conmuinifiatttl hi a fixaigBOc 
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rtnad, 9f •• CBiuln inpHRvmsota ia itat amafrnMA md ooMlraetign o( 
nhipii* bonrth*. or tippantii* for cooking, ud for oljuining JiUJUed or pun 
wnttT from Mlt or impnro wsUr," — XM April 18*0. 

14. To TnoMA* AiTRBs ot CI>-'>iU«-rt'>ii, in Hio t-naaty of Luicwttr, mb- 
OBftcttuer, for un inTenllon of " cutain tnipTOremciiU in llic mochbicrx ur 
■pIMnuis fur dnvlng voUdb and oUiei flbrous sobstJiiCM."— ?3d Apdl 
1840. 

IB. To AxQtn Makcii Pinuvo ol OrratOoWai StaMl, n tb««otiaV 
of Middlmnx, ciril-^n^new, for s» iniTnition of " i«ipn>treritrota In appan- 
Uta for bAtiKmHliiifr limit b; ciicnlatin;^ wntrr." — Kill Mmj IStV. 

18. To Oblaxdo JojcKa of ttti^ City Ronil, in tba eomit/ of HtddlMMt 
aMomlant, for an invcniloa of " impraTcmcnU in tnatinB or ujxtrutuv oa 
f«riniu;i^cuH tnntti'rs l» (iljiniti «tarcli nnd olhn {vodact-t, iiuil in mannjao* 
Inrlng lUmh."— l»li iUy Itttv, 

17' To FR.iKCif> (ivDnDX SriLtmnBT of Wftllnll, StaflFbrdaliiitt, cbisaiat, 
Marib Fji*vcoiii Cathablvr DoKTtKit CoKBAmof lIpTwr Mi!Tl(m6t««i 
to tkvMnnty of Middlmex, mid Alcsiiidbti Sahvci. Hvrmi uf Mootaguu 
Sqauro, in tb«- rouiily of Mi<]4](-Hux, tmiUcumn. for a» iarpntinn of " im- 
provfOKMiM in. ji^lnui urt<it:tni-iii!i, und vt-)iirl(.-H, and lu iniKloi of applying 
paiDls, pigiiK-nlK. uud vi'Iiii-lns,.""— 71I) Mii_t IBJO. 

15. To JoHepR (XtsTox llonenTaoii of IGU Fleot 8tm«t, in tb»«itf «f 
Londut, iMiti-nt nD^nt, f«T on iiivontion, communicattkl liy a fM«ig»«T t*- 
tidiair aWnail, flit ■■ un laixirovrd mr^hndgrini^thodaof olrtaining niovhiUKal 
powvr from clirnro-mfl^ni'lixm, and tliv <>n^ino or unftinci by wliicb tba said 
|MWAr may hn in(»di>'npfilifnl>lci tn niotivi* pnr[Wij.i!«." — Jili May 1840. 

10. To JoDK WiLnoK uf LtvenKinl, in th<^ rtninty of Lantnntci-, Iciriuicr 
on dMinlMry, for an iDVMit!<iTi of <■ an ini[>r«tDi»ail or impRn-cmcnta in iba 
proiw or procpsaes of ninnurnclurint; lhi> (iarb«nateof Roda."~llLH May 
IIMO. 

SO. To AwTuiKe BlaSci of PnHa, in lli« hin^om of Pnuici>, mereliaot, 
and TtiKOi>iiii.s Okrvaik Kkzii.i.k of Kunitn. in iho smue kincdom, raer- 
<AMit,TiA«rTrei<liT]^*t Snblionirr^'ii Ilnifl, I^iM«t<-r !*(|<iaro, in the cuunly 
of MiddlcTK-x, for on invcniion. roinrouiiirol«l by (I I'oroiKiipr residing fthrood, 
of ■' rwtniti itiiprovi-mcnis in tlif mnniifnctiiring or prtiducinjt i«iil» and uUier 
nitirli<« obtninpd by at frntn ihp tIpcomf-nsiUon cf commun lutlt, nr clilitride 
of ioiliitm,'*~~lIMi MnV 1840. 

31. To llQiiKT,r Gji.l Rakson of Iii^wicli, ])a]H-r-niiikn', and Bakumu 
Mii.LttoVRii of Uip anniB place, torvmau Lo the iitid Bobvn Gill Ronaon, 
for an invention of " imji rovompols in lIio mannfactoto of pap<?r." — %Wi 
May i!m>. 

'ii. T<i James K^tD'ni.F.a of Liitln Bultoo, in the ronnty of I/nncaa(er, 
COCl'iDcrchanl, for an invention uf " an iinpruv*^! nrrAn^ment of Apparalua 
forvegnlalinglbo knppiy of wat#r t.>ElMin-tMitit«."— i:iih May IIMO. 

CL ToTnoMA^MTCK^wcan of Ltttl« Bolton, in tht* county of Laa- 
cMHer. iiiiuiflftH', and Wii.i-iam Stkkh uf MaTtrlii-nlrr, in the ronniy of Laa- 
caala, nacliliiL-m.ikiT, for nn inr«inlitm uf " furialn !nipTi:ivi>ni«Rla In Iha 
«on*tructioR of looinit for weiring or producing n new (c improvMl nmuia* 
fiictm of fnbvic, and niAo in tho anrnngcmcnt of miu-hincry lo produco 
oiberd««CT>)»ti(m8«f woTcnfcoda orfnbncs." — 13th Mny ltJ4a 

t4. To lltxBY TtBMTMfTTflf N9wos»t)e-on<Tyit9, in tho county of Nof- 
ihnmbnrlnnd, F.kij., ftir nn invvntion of** ct'rldiii itniu'ove'iitciits in tlio fabri- 
cation of cliinfior caitlicniviirt', and Ja thu nittcluinirs.''t ayiyuw.X'aa a^t^^aiiiija 
Uunlu"— 'i jlli Jl£«/ iSML 
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BS. Ta WtLLiAU Wurtom tt HAthlMKA PlMe, in tba county of lliddlMNE, 
artitts' c^looniBii, for on invcntioa of " n certain ai«tli«d ot cerlaii) iuethod#f 
prorcH «r |ivocci>itF«, of pirparing, prnriTing, nnd usin^ calgnt8.*'i—lilh 
Ux; 1840. 

IK. To Wnj.iAH CuAto of Olugow, in Iho kingdom of Sootliind, engl- 
Hon, uid WlLiiAH ^Bouolas Suabt of lSlanlo,v, Perthshire, in tho aaiii* 
kin^om, enginuer, for an inTeiUioD of " ccruin improreinetits in machincij 
for prcparins, Bpinning, and doubting; cotloBf A&s, wool, slid otber flbroua 
snlMtanceB."— IBtli Mn; \HM. 

27. To Ai.Bx*SDifii Amoos Croll uf Oroutvwich, in tlm eounty of Kenti 
maniifitrtnnQg dicniUt. for ui iuvMitiuu uf " ci-rtKiii iuipruvMneitU in (lie 
pro<«BB of manufaetunng goi, and in thu production of lunmoniiual *alb."— 
l»Ui Hay 1840. 

28. To John Davihson, .ifilt-mnnufiirlurCT-, Ixiit.b Wnlk^nunrKiliBhur^li, 
in thp counly of Kdinbui^l, for an invention nf " nn impnivetnnni in the 
in«ltioil of pi^servin^' sult."^llHli Mnj" IfiJO. 

89> To TiioMAa W.vlkbh of QiUubliitilsi in llic coaoty of Selkirk, niech*- 
nir, for ui iuveiiliou of " ini|>rovvui*-aiii In ujjparattu applicable U> feeding 
m&chiiiirry I'mployed in cardiug, iccibbling, or teaaing fibrona materials.'' — 
xetb Mny 16 <l. 

30. To Jambs HaDdbh Tounuof Lille, in tbu kingdom of Fraaoe, atpcv 
•«ni r«iiiiliut[ al 33 Norfolk iitn^ul. Stmiid, in the t^uunly of Middlrsiix, mw* 
eliant, and Adrian UsLnAMUHB uf Lillni ufurcNiiitl, muDuftiLluntr, for nn is- 
rmtion gf " nn icnprcvetl mode of V'^ttiD^ up printing typen." — 2Btk May 
1640. 

31. To JouK Uawlhv of Frilb Stnwt, Soho .Squiu«, in (he county- of 
Middlesex, wntelunukGr, far iin iuvnntion, rommunif-nted by 11 foreigner ro- 
liding alnraad, oi" i at prove men te in piuios tmii liiups."— SOlL Hfty 18i0. 

32. To Thomas Edmondson of Mftiichcster, in the county of Lancutar, 
dork, for an invention of " certain impravementa in printing pireaBM."— Ui 
June IS40. 

33. Tu WiLUAU PoTia of Biriuioghiuu, id tli« county of Wurwidi, bruit- 
founder, fur an invention of '■ certain iipparatUM for suependingr and moTia{{ 
picturoM and eurlains." — 3d Jiine 18411. 

34. To Elijah Gamowat of WatiT [iun«, Towei Stn-vt. lu Ibc city of 
Loudon. uni:tnL<er, fur oa invention uf " iuptovem«nUi iu atfuin-m|fin«a."'- 
Stii June ItUU. 

35. To Fkakcoib VoDiLlOK ,or Prinoe'g Stroet, Hanover 8qaiii«, u tin 
county of MiddloBiTX, nilk-nHjrcer, for iin iiivwntion, vommunicat«d by a 
fareignvr residing ubruibd, uf " iuiproYuuienla in t^ic monufacluro of orna- 
mental wovrni fKbrica."— 91I1 Juiia 1840. 

3ft. To William UAUUMav HoLUBSof Ciuuiuu Kuw, in the city of Weat- 
iiuaat«r, and county of Middlusox, ci^-tl tmgineeir, for oo invontiou of " cor- 
Uin iniproTcaieut« in the onstruclion ufiron 6hipe,I»atii, ajidocbcireMMils, 
and slso in means for pretx'niin;; the kqiuo from fgundering, also in (ho ap- 
plicfttion of th? same improvements, or pnrts theroof, to Other TcWBte."— 
IBlli Juno 1840. 

37' To JoBN CitioiiToN junior of Mnn.tb«iit(T, in thccouuly of Iian«Mil«r, 
macbi HP-maker, for an invention nf " nirtnin improvomenlj in inacitiaory 
for we&viBjt single, double, or treble vlotJiii, by band or pcnvw." — I8(]i Juae 
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Oit (he DiminuUoH of TemperatHre wilh Height in the Atmo- 
tphfre., at different s€<uona o/ the year. By Jjuis« D. 
Fo»»Ea. liwi- F.R.SS. L. & E., Profeseor of Natural Pliilo- 
sopbj ill the University of Edinburgh. * ' 

In the year 1830, I nucoecdcd in establishing a TUt^eter of 
the Therniometer at the Booally Reservoir, which formerly 
supplied the city w»tor-workg, being nt n distance of five miles 
in a direction aouth-weot from Kdinburgb. Tbiu station is on 
tbo oortheni acclivity of ttio Penttand Hilla, at a height of 
nOO foot above the aoa,. TIio following year I obtained oor- 
respundirig obAttrvations at the village of Colinton, eituuted & 
mile and a half north of tho preoeding station, and above 7*^ 
feet lower. Althoogli this difference of level be not very con- 
Mdorablo, yet, as tlieiX} comparatiro r(.f^t(>re have boen kept 
for nearly fivo years wilh pretty uniform rcsutta, some confi- 
dence is evidently due to tho concliisionfl, even although consi- 
derablo difficultiwi opposed themselvcB to obtuinitig registers 
quite free from exception. The interest attacliing to tliem is 
the greater, tliat, atthuugb registers have been kept at IjooA- 
hills and other elevated statiouB, I do ])0t recollect any strictly 
compiirative observations in Scotland, perhaps iwt oven in 
Great Britain, at two stations near one another, and diffenng 
conaderably in level, from which thu important meteorological 
clement of Hig decrement of temperature in the atmoephere 
ooahl bo deduced. 



* Fmin TTBatactiona of tbc Be;al Society of Edinlnuuh) vol* ziv. ; read 
1«C April 1839. 
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The Bonally stfttion is Mtuated on the exposoi! nortliom ac- 
clivity of tlio Pentlnnd Hilts, witliout ao^* kiutluf Hhtiltur. \ia 
eleviition above tlic mean level of the sea was vei-y acoarately 
detenained by myeeif tngononictrioallj', and tlir thrrmoincter 
hung a heigiit of prcoisnly 1100 feet. The cx^junuru wuh tlic 
nortli side of » cottage, which hw since been allowed to fall to ' 
ruin. The observations were made by Mr Jobaston, the offi- 
cer appointed by tlic Wat(;r Company for tlie inspection of 
their works, and by his fiitnily. 1 have every reajsoii to believe 
that they were made and registered with perfect fidelity, iil - 
thongb, from want of practiw, they niny have been occasion- 
ally erponeounly entered. Tliey were made daily at 8 A.M. 
and 8 P.M. The thermometer wa« a mercurial one, now in my 
possession, wbich, by comparison with n staiidnrd om-, I find 
reads pretty constantly (y.3.j too high.* Tliu ru-adings have 
therefore been diminished by that (pianiity. 

The Coiinton station was at the School-house tliere, and tho 
observations wci-c carefully made and registered by my friend 
tho Rev. R. Hunter. The height of the thermometer above 
the mean level of the sea, ascertained by myself, is 304- feet. 
The hours of obser\'ation were the same as above. The tbei^ 
momuter has been cirefuily compared with a standard, and 
the error in different parts of the acale not being uniform, it 
lias been ascertained, and a eoiTesponding correction applied. 
By far the greater part of the calculation of theae observa- 
tions was performed by my late friend and pupil Mr John 
Spenx, sou of Dr TKoniaa Speiis, who, bad he lived, muBt ul- 
timately have distinguit^bod bluist^lf in a profession which rarely 
fails to reward real talent. Much of the remaining calculation 
vraa Itiudly undertaken by Mr John T, Harrison. 

The mean temperatm-u of eacli month at each rtation at 8 
A.M. and 8 p.m. being taken, the mean diflbrenoo for tyich 
mouth of the year for the whole period is deduced, and hence 
the mean for the entire jieriod, which give.« a decri^mont for 
"36 f&et of ascent, amounting to 3' .27 for the morning obser- 
vatioiin, 3M8 for the evening, or 3°.22 for both, which coiTes- 
jionda to 229 feet of ascent for 1^ of decrement of temporature. 



* Fai oqc ;vw oal}- n ^^iiit Uiwinouictei.- «-as eniiiloYinL 



This Hocromcnt is rotlicr rapid, aiitl Le, no iloubt, partlj t« bo 
aooounted for by the compju-ativoly sheltered situatiou of the 
lou-er FtatioD. 

Tho tnfluenoe of the stason of the year on tho docrcinent of 
lompoi'aturv is particuUriy Btrikiny, u the following Table 
shews ; nnd thnt tho discrepancies it cootaina are Dot j^neraJIy 
oiTors of observDktioD, in pixrtty clear, from thn agrct-niewt of 
the morniug and eyening oolumoa, and Tarious other terta, 
nhieh it \h not ncocwaty to mention. 

CWni/orjon ojxtit iVfna IVM/iritifim af tath .VojitA Airutp |A« Ytmt 1831- 
»a-33-3«-36, at Boiii'/« ««4 tWwIow, dn^t torrtHtdfiT tht trrtn if Om* 
rfd't/iun 0/ Thrnniiiiitit-it. 
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— IS91 ,37,74 
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*>,61 t.06 



4.'i;iH 
4a -h; 

4.'^AI 



309.38 
41.08 



S2ft4C 



Sf. M. 



3HjC» 
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3H.in 



S.48 
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46.15 
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4.0!> 

]J7 



l-;,84 
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;j,()i 
3,7a 

4.13 

(i.07 
8.07 



33.[» 
4.00 
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1 
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^H 


— \V02 
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mm 


4.47 
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^H 
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S3.15 
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M*> 
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^H 
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mm 
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iM 




1 
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9S.7S 


a»AS 






Saiit.1831 




M«iui 


B4S0 


58.3(J 


3.3S 




Mean 1 53,75 


S7M 


U3 




1S0.K7 


5127 


15052 


51.11 


.192 


no,87 


51.11 ' 30.62 


&L3) 


.tffi 




^ 1832 


ivi.r? 


B3*7 


61^ 


S4.02 


2m 


50,811 


53.10 SOJS 


53JU 


aas 




^H 


_ 1833 


4913 


S:<!83 


48.78 


62.S& 


117 


48,07 


02,47 18.22 


5257 


us 




^H 


— 1B34 


at.S! 


02,70 


SO^IS 


52.80 


2;i? 


00,07 


52.87 1972 


5ZJ3 


sa 




I 


— 183S 


UlXKI 


mm 


49£3 


60,83 


LIE 


4B.17 


8X57 


1U,»2 


CIJK 


2JB0 




soass 


265.01 


Ultt 


247i66 


a&1.71 


iTta 


1 


ttet. IBSl 




MrkU 


fiOJH 


5,t,01 1 2,B3 




Menu 


4BJS3 


SIM 


a«i 




4871 


63.10 


4936 


:>3A! 1 SJiS 


aim 


r.il3 1 19.71 


B&m. 


SAl 


^^1 


_ 1832 


47.IO 


en,77 


4a68 


atso 1 1J2 


46.45 


49,16 


46.10 


19.11 


axH 




^^1 


_ 1833 


4«.CL 


4a06 


*136 


18.03 1 zn 


l4ri.aj 


47.45 


Hsr 


47 JO 
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8-1. n. 



Nor. ISJ! 
~ 1834 



Dm. 1831 

_ IM3 
_ ISM 



3aT3 

3&17 
40.30 



<a.o3 

39.40 
41.37 



t 

b8 




3038 

37ie 

37.ffi 
30.95 



30.73 

40JD 
41,13 



SOJB 
30.19 
39il7 

30.35 



I 1SSJXI I ia».3i 
Haoji. 39.00 i 40:08 



4lia 
39.61 
38.42 
38,77 



38.88 
SMI 
3S.52 

3dX» 



I49.S4 
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38J» 
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158.43 
39^1 
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l.tS 
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3J» 
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3a93 41.81 

3S9I 39.93 

aaio 38.S3 

39.35 41.35 



M«aii 



3a28 
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se.9S 

67.88 
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I,J3 
2.68 


2.10 
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4.fla 
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KM 


39.S2 
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44.14 


msn 

47JW 
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3.18 


38.70 
3^ 





1 have comijareri the rosults of this Table, which are pro- 
ject*^ in the iipiK-rinost curve of Plate II., with tho rcsulta ob- 
tained OD the far larger scale of a diflerenoe of level of G836 
English feet, between Gencvu and the Convent of St Bpniard, 
as givon \iy Kuuuitz iii the second roliime of his Lekrhudt der 
Meteorchgie. Constderin^ the diiTerent circumstanoeH of the 
two, these curves (wliich I liavu purposely reduced to a tdmihir 
roDge) approximate wonderfully. They both indicate a moai 
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rapid inoTwise of tlie Difference of Temperature betireen Fo- 
bruarj- aad March, and a most rnptit decline in November, the 
mnxininm Iwing abnut Mav. 

That the decreraunt of temperature with height is most ra- 
pid in siioimer, and lea&t in winter, has bi^ii long known ;'* but 
t am not aware of nn^ att4>inpt to nocount tor tho luw of its 
variation at different eeanons. Tho following coDsldcrationa 
will probiibly be found witisfactor^. 

If wo examine ihe annujJ »nirv«s of mean tomiverature at 
CoUnton and IJonuIlj', pi-ojected in tho lowtr part of I'late II., 
we A^a^\ find that lliey differ in thref respects, whilst thf-re is 
a remarkable coincidenoo in their g(-neral features. (1.) The 
untii'O Boually cunc ntjuids Iowctoe the paper thjui the Colinton 
curve, becauise the mean tempern-tnre of any and evorvpart of 
the year \& lower. (2.) It i« a Jiaiter ourve than tliu C'otiutuu 
curve, or the range of the tberraometer is less ; eonscijuently the 
minima <!iffer lens than if the two curves had been similar, and 
tho marivia differ taore. This i* the reason why the decre- 
ment of tcmpernturc with height is niowt rapid in fijinimer, and 
IcoHt !(o in winter. (3.) Not only is the Bosially curve lower 
than the CoHnton one, and flatter, but it ia di/Ud to the right 
hand, so that the maxima occur later, as well hb the minima 
and mean toniperatiu'ea. A littlo attention will likewiiw ahew 
that a gap or vacuity luust bo loFt between the ciirvee, greatest 
whilst the tfinperatnru rises, anil least whilst it falls ; and also 
that tho diffcmico of tho verfioiil ordinaten of the two curves 
will be p-eatest when thoy form the greatcat osccniiing angle 
with tho horizontnl axis, and Icogt when the desccnduig ande 
ia greatest, that ia, &a inspection shews, in May and Xovein- 
ber respectively, which agrees with the rcKulbt of tho upper- 
itieat eorve of the plate. 

Tho exojnination of these onrvcK furniahctt uh with Rome data 
of the most important kind for mcteorolojE^y, whieh it is best 
in tho firnt place to atate, and afterwards to consider bow wo 
can explain. 

1'ho fiffit fact is the famihar one, that moan temperatuz« di- 
minishes a« wo asoond in tho atraospbet'o. The second is, that 

"Sew m/ Roporl uti Mi!tTOro!ogy in Hid first voltiiii« pf Die BriUsb Auo- 
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the annoal ran^ dirainiftbca aa we rae, and, at a certain height. 
would probfiblv nensihlj viuiish. The third in, Uiat tlio infla* 
cnoo of 0caeous bugius to bo felt nt the plaitiH, and ia later 
comiuunicAted to the nioiintains. Tho two fonnor of th«ui 
fiMTtfl ohtain with referrnco to the diiima] as well a» annual 
nmiition of tumporaiuru ; thu last apitvars to be io thai case 
rcTcreed,* 

The tii/i of tho nnnital curve, or retardation of epochs, and 
likewise tho decreased range, is common to tht> ntrnta of tlio 
air abcve the suriaoe of tho oorth, and to tho<t« of tho «oil be- 
neath it. Roth ntttmately, no doabti exhibit a liniit, first 
where tho diumal variatioiii* diwipi^ear, then iho anniiAl. Tho 
cause, however, ia very different in the two caees, the one being- 
ohiefl; the result of the radiation and the other of tho conduo- 
of heat, 
t is only curious that the diurnal curvo acorns to fallow so 
diHbrent n law, at least in inimmer ; — perhaps the reason is, 
that the direct aolar radiation is more onergetio in that oaac, 
joA tho vehicular i-onveyanco of hent by the air (or eonTwtioii) 
Thus, with respect to the procc^tii of annual heatinjf, (he 
earth's imrface (conBidered as on extensive plain) is the point 
where the nun's rays frct'Iy tran^quit te<) by the attDOMjihi-re first 
become productive of ajiy considerable wamith. Tltat warmth 
is propagated iplowly and progressively by conduction to the 
inferior strata of earth, and by convection to tho superior 
strata of air; in either case, m I have said, a/ii^and a/«Mer 
impress of the annual curvn is found. The diumal tempem- 
tnre is probably much more modified by tlio direct effects of 
radiatioQ. The detached mountain tops, more exposed and 
less massive, receive and part with the solar heat more rapidly 
than the low country, presenting a complete analogy, the for- 
mer with an insular, tho later %vith a onntincntol climat«. Tho 
summits change teraporatun; nLpidly, the extremes are less ; 
but tho changes of the heat of the plain follow later, aod »ro 
moro marked. Thh is not c^onjceture ; many facts might 
bo quoted to support it, but tho following is Bufficient, that 
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H • 8aus»iiri>, VoyflgcB HaaB ten Aljiee, turn. iv. § 5880, Ac. 
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•Saoaeurc, in the part of his work already citedt finds, that, 
whiUt the niiQioiuni tetupc^ntturu occurred at 4 A. M. (in the 
month of July) both at the Col du Gi-ant and at Geneva, the 
formor station had ooqiurod the moon tcmpcnvturc of the day 
at 6 \. M-, which at Gimova occurred three hours later; and, 
daring the decline of temperature in the aftornoon, the mean 
recurred at the Col du Geant from hulf an hour to ao hour 
. tooner than at Genera. 

There arc other causes besides thoso juet mentioned which 
ooutrihate to distingoieh the daily from the annual curve. Of 
theee ^e more important are the more gradual character of 
the annual cli.angc of tf^inpcraturo, and the iofiucncc of humi- 
dity. The former alieota our esperimenta by preventiag the 
aaeeading and descending ourrentB from being instantly esta- 
blished, in the manner that the law of specific gravity would 
assign ; and when radiation is least intense (as in winter), and 
tho moving power therefore small, this transfer is oft«n im- 
peded, and even tho kw of densities violated altogether. Thua 
wo know to be often tho cose in winter and in cold climat«0, 
that the higher strata are tho watmer. To place this in a 
clear point of view, I shall add a table ahewtng the number of 
times in each month that this has occurred, which is indioatod 
under the column hooded "Number of times negative :" con- 
udering the difiereacos of temperature siiaultancously observed 
at Bonally and CoUnton as positive when tho former (the 
higher etalion) was colder tlian the lottcr ; and tke term. 1 
have also addod the extreme positive and negative valoes for 
each raontli •■, and though here, raoro than any where else, 
errors of observation and registration are likely to have crept 
in, yet wo cannot but bo struck with the number of times in 
which tlie common law of density has been rovorsocl, and tho 
great excess of warmth observable at tho higher station on 
some oecosions, et^pecioUy in autumn aud winter. I would re- 
peat, however, that the observation of the«e extremes is less 
likely to be invariably correct than any other part of the tables. 
Dividiug the year into four seasons, the following Humnmrj*, 
which includoH both morning and evoniiig obsoi'vations, is, froui 
the extent of the induction, entitled to considerable ooniidoiioc. 
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Theee iitimbors have boen obtained from the following Table, 
whidi contains the rictaiU. 
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The iufluoncc of hmiiidily T bolievp to le very importAnt ID 
modifying the results. Tbd (liatributtoa of uiuiEture us we 
rise in the* atmospUero varies extremely at diiTerent seasom. 
In spring tho hilU are chilled by oontiniieil condeiutations of 
uioiHtiirt', wliiUt tlitj plains are couiparBtivt'ly dr\' ; and in 
antmnii the reverse ofl<?n occurs. I believe that tlio outoal 
fall of rain on low and high grounds canlirmH this view, tho 
auturanul rains being often huuvioat in the pluius, whilKt in 
spring and f^ununer the esc? s^ 18 amongiit the hilla.* 

The curve in Plate H.,t repreisenting tho mnan daily rongo 
for five years, is deduced from careful ohseiTatioos made at 
Edinburgh by Mr Adie, with self-registering In&trunientB. f 



On the Cciriparatlce Illuminating and Heating fw/ver of dif- 
ferent kindi of Coal-gas Burners, and an the uee of Coai'ffas 
tt« a source of Heal. By Anbriiw Fyfe, M.D,, F.H,S.H. 
Communicated by the Society of Arts. 

L On the Comjiaralive Illuminating Power of Gas Btailtr$t% 

It is well known that coal-gas varies in ite ooinpocition and 
(jtiality, aecordinjr to tJiu process followed in lis miLiiufactuTo. 
After bt-ing freed from impurities, it oon^iNtH chiefly of hydry- 
Ken, carbonic oxide, nud diffbront varieties of hydro-carlwiis. 
The hydrogen, enrbonie oxide, and light hydro-carbona, oon- 
slituto by tar the largest proportion ; but it is tho heavy hydM- 
carbone that are tho tnie source of light, for though sU of 
them are iaflaininable, yet the former give very little light 
during their combustion. 



* ProfeuiJir Forces in a poitscript appended to tliis memoir, adds, " I nm 
gtod Id (ind Hint tliii rtMuuning I Itiive ciuplojed in pugQ 31 1, t9 account tut 
Lim iHiimttl vitriotions of the decrease of heat in ibo atI■loaptl^xe, H entiiely 
tanArmed by the obacrvntion« of Eschmimn, Kn^mtc, And Hom«i in Svit- 
aerluDd, recorded iu Pu^gondoif 's At\i\att>t, 3x\u. 348, and in Dove's BeptrUi* 
tivia, iii. 331." Edit. 

t The ycrlii^al lines in tlie plute corrcapond to the middle of cacli monlL, 
X 'ilie lalter port of this paper Ilm been retnodeliml tlatx it •xtia tend.— 
D«. 1839. 

f Head before the &ed»ty of Atts for SofrUnnd llUiHuch 1640. 
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It niftf natuniUy bo supjHWcd, that if thi?w ganen are mp- 
pli«l with It duo proportion of air for (rombustioii, th« ftmount 
Af light should \\G always the Home ; atxt tliat, <.''Oi)SRi^unntly, 
when tho gas ie oflmpI«t«Iy burned, it i* of littla oonsetjoenoo 
in what eort of burner it ia flonamnwl. This in not, howevier, 
the caj(o. No doubt, when the gas 19 (winplotply bnmed by a 
due admission of air, wo nrrivo at the gntatrrt amount of light 
that is to bo cxpeot«d, but wo may «rr in nupplyin^ air i6s 
freeltf: and though by this tho wholo of tho nlonipnts aro 
united witli its oxygon, nnd cnrbumo uoid and water are 
foTTOcd to tho fianio #xtGnt aa beforv, yrt we may find that 
iQUoli \v^ light is afforded. Hoikw, aim, the rovorw will 
oocur, when the nnpply which has been too liberal in dimi- 
niahcd; tho hght for tho same ooiisuinpt of gaa is tb«n in- 
oreaaod. 

This must bo accounted for on the principio iMitabliiihod by 
Sir H. Davy, that a gaa bums with a white light wbon it con- 
tains an irgrcflient, which i« not rolatilixed by tho heat gcno- 
rutod during its oomhuAtinn. Tho element of ibis nature in 
eoal-gas ih earboii, which, though in anion with hydrog<>n, may 
be Bet free, and in it» nncot»tine<( state bo then ignited and 
burned, in which case it will afford white light. Unless, tber*- 
fori>, tlie ga« be so ctinKumeil that it will under;io dfcompoii- 
lion boforo it is actiially burned, it will not afford much hght ; 
and it is chiefly thie which causos the difforenco in the illutai- 
nating power of burnorn differently conatruetod. 

I'rom what has been oaid, it i« evident that coal-gas may 
bo burned in two wayg. In the one, it may be burned etrictly 
aa a hydro-oarhoii ; by which, both the hydrogen and carbon 
will at once, and as if simultaneously, unite with oxygen; in 
tho other way, it may, during tho combustion, bo no far de- 
composed, that the hydrogen will first combine with oxygen, 
and mi tho carbon ft'oo, and in thia free and imcombined state 
it will then unite with oxygon : now, in the former oaac, it 
will bam and not give much light, in the latter the light will 
become intense; and hence the nocosaity of attending to this 
in consuming coal-gas for tho purposes of illumination. 

That what has been said with regard to the dooompositiO'n 
of ga« really occurs, is shewn by setting tire to it, and holding 



216 Dr I'yfo oh fke fSHminafing ami Healing Potter o^ 

a piece of wirc-gnazo in tho flame. When held in the white 
flomo, carbon, in the form of smoke, instantly apjXMrs, but 
whoo ptit in tho btuo flnmo thoro \% no smoko. Or if the gaozo^ 
bo bcM OTcr the borncr, and at a little diManoe from it, ao as.i 
to aiiow thv ga« b«roro it is kindled tu luix with air, and a 
flamo is thon applied above the gau9!<>, the combnstion goes on 
also withont mnoke, but with very littlo light, — tho iogrcdicnta 
at once entering' into union with the oxygen of tho air, without 
the carbon being previotiiily sot free from the hydrogon. 

It is evident then, that n-hen gas ia to be aged for aftbrding 
light, it ought to be 80 coneumod that there «t11 be decompo-, 
eition ; that, in fact, it must not be burned aa a hydro-carbon, 
by tho ingredients at oneo and at the sajnc inntant entering 
into union with oxygen, but by the hydrogon first combining 
irith oxygen, and setting the carbon free, which is then to 
unite with oxyg>3n ; nnd this ia to 1h3 accomplished by the duo 
admisdon of air. Hence it is, that not only do different bur- 
ners afford very different light for ocjiial coiisiiinpt of gas, but 
tho «une bumera will, uiidur diffyi-ent eu'cumataii«e8, iUsovary 
in their illuminating power. 

The truth of these observations Iiaa hccn fully and eatisfac- 
torily illuatratod, In an olabor.ite and interesting paper pub- 
lished by Dra Ohrietieon and Turner in the Edinburgh Philo- 
sophical Journal, t825. Whilo engaged in a scries of experi- 
ments on tho illuminating power of coal-gas and oil-gas, Ihey 
were led to examine the cireuraBtancei! affecting tho emission 
of light, — such as the height of flame, the peculiar constmc- 
tioD of bunjcrs, and tho shape of tlic glass chimney; their cs- 
perimentB relating chiofly tu argand^. With raganl to the 
length of flame, thuy found that tho light waa not always in 
proportion to the conHumpt, even when tho same burner was 
used. Tima taking a jet flamo of three inches as tho standard, 
and considering its light and ooosumpt as 100, tho light aflbrd- 
od for oijiial oxpenditunja was, foe a flame of two inches, 100 ; 
throo inches, 100 ; foiu: inches, 131 ; tivo itivhcD, 1^ ; six 
inohoH, 150. 

In thesu tritila, by lotiglhcnliig tho flamo, there was of course 
4UI iacrcaaed consumption of gae, but then the light was in- 
crMKd in a greater ratio. When of five inches iu Icugtli, the 
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light was oa 150 to lOU ; in ottior words, there waa a gain of 
50 per cent. Bevond thin, there was do farthiir gain by tho 
farther lengthening of the Suioe. 

Tlio samo woa found to occur with argaDds, and in a greater 
proportion. ThuA, with a five-holed burner, varying from half 
an iDoh to fire inches, the tight for oqua] consuinpt of gas was, 
for a ftauMj of half an inch, 100 ; one inch, 282 ; two inohna, 
560; three inches, 382; four inchas 582; five inches, 604: 
so that, by raising the flaitio from half an inch to three inohoa, 
the light for the some quantity of gas burned waa nearly nix 
times greater. Beyond this length of flame thoro wa* little 
farther increase. In this last trial the- standard was a four- 
inohjet, and, as before, tho light and eonsuupt were taken 
as 100. 

Theso experiments I have myself verified repoat«dly, as vrill 
be afterwards noticed. ^ 

It may be eonaidcred, then, as a riilc mth regard to argonds, 
■" that the higher the Hsme h made, without smoking or ac- 
luiring a ding}* hue, the illuaiiniiting power becomes greater 
■ in proportion than the increase in consuinpt occaaionod by the 
Jeogtbening, and this is to be accounted for on tlic principle 
«lroady stated ; for when tho flame is low, too nriiich air ie ad- 
mitted in proportion to the eeoapo of gas, and consequently 
most of it is bamed without being decomposed; whereas, 
vihcn tho flame is high, the air is in leas proportion; decom- 
poHition is effected, and the carbon is Koparated Irom the hy- 
drogen and then burned, and gives by its combustion in this 
'way the white light, and thus adds to the iltumutatiog power. 
It is evident, however, that the flame cannot always be kept 
at its highest elevation ; for as light draught or shaking of the 
lamp is apt to occasion smolcc, or a sudden change in the 
flame, by whioh the ohimney is apt to be broken; and tliis is 
more Ukoty to occur in open apartments as in chops. 

Tho diflbrent circuiuytanccs detailed in the paper idladed 
to, legardmg the size of the apertures in argands, their proxi- 
mity to one another, the width of the glass chiamey, and its 
distance from tho eidt'S of the homer, have Iclt little farther 
to be done with regard to the best means of oonanming gas m 
this vay. These exporiotetits relate almost exclusively to ar- 
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g&u<l& I have thought tlwt it would bn equally tiit«r««ttDg io 
cxtenil U)9 iiivijBtigatioii to otJii>r forms of humors, ntch as 
those «itli flat (lames, and which are used without olilrnneys, 
so u to nthow tlicir illuinmntiii^ jmwcr compnrc<l with jots atid 
nrgiuiiU, and also thv uioHt i^'onoiuical way of using them. 
Tbn chiwf object, thfii, whicli I have liad in view- ux tho expe- 
rimeotfl which I am now to relate, is to point out the illunii- 
natin^ power of different kinds of burDers as compared with 
oae aitolhiir ; and I have thought it necessary to msku tbaw 
prdiminsr}- obKervationA, to shew the neceanity of attending to 
the cirounutances which alTect tlie conitumpt and comhustion 
of thu glut, by whi4^ tiie light afforded Is so materially ia- 
lluenood. 

In conducting thew? cxpenuK-iits, I liave invariably used tho 
oottl-gas as supplied by the Gae Coni]>any. Though it Tarieti 
occaeionnlly a little in its illuminating power, yet a« the os.[>e- 
rimeuts are mert'ly ooiaparative. and as tho remits of tlie 
trialit Diadu on the same day aro contrasted with each other, 
tbi« slight diflerunco Aoen not nflcot them ; besides, it muA be 
iToroe in mind, Uiat it ia not my wish to fix with numorical 
precision the aniouot of light afioidod, but merely to a«e«r- 
taiu tho comparative dcgrece of light givea by tlie diffcsMnt 
Irani OPS. 

la aJl of tho triids I have vned a Hingle jot burner a« my 
staudard; and to aeeuru this giving forth always the same 
light, it was coEUi&ctod with a gasometer, so adjusted as to 
burn exactly one foot por hour, when tho flame was five inches. 
The goHumeter employed for this purpost! was on the usual 
ooostruation, — a ooppur vessel 8iiepcndcd in water, and coon- 
terjioiaed by weights attached to oorda paamng ov^ pulle}')*. 
I oin awui'c that it maybe objected to this apparatus, that 
as the ga^lioJder sinks in the wattir it becomes of tcsti and 
less weight, proportionally to the oounterpuiiiea, and that ooa- 
aequeatly the pruHsure is not always the suuh!. I was of 
course aware of tbio, hut I fountl on trial that, for short d»- 
taxioos, the gas-holder moved, the difference in proMure woii 
trifling, particularly when the gus from it woa use<) when the 
gaa-holdiir woh not very much out of, or very much sunk in, 
the water. AeoonUugly, X found that, for ixjuol times, tlio 
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ooiurumpt was Uie same, or so very nearly eo that tho differ- 
ence wtu uiiworthj of Botioo, in tbc experbacnl» of the oatura 
of which I vraA engaged. 

I hiivc alroady montionud, thats according to Cbririieon and 
Turner, when tho flanie of a jot is gradual!)- Ipngthened, the 
light hecoDios in a greJLtcrand greater ratio th&n tliooonituinpi 
of ga«, till it rcaoheii fivp inches, l)eyond which there ts no far- 
ther gain ; and that thitt is the case, 1 hnve tny»^ir verified by 
miBKroiia ttiats. Wo may oonBider, then, fivu indict as the 
most eooDomical heigitt Tor a i>ingle jet. Accordingly, in using 
it M tny standard, I have invariably »o employed it, th&t I 
might the uion> ewily be enoblcd to i-ompan; the light* giviT 
by other bamers with it, and with each utber, for e^jual con- 
stimpts of jra«. 

The nwithod to which 1 rwortcil for judging of the illnmi- 
natiog power is that of Ruinford ; the depth of idiadow af- 
forded by the flames; of coin-w, attending to the circnm- 
stoncos noticed by bim wbicli are nec^wiiary to secure ac- 
curacy. 

I I aiu aware that many object to this method, as being in 
86V0ral rt'HpecU fiillaetous; but thoBe objuctiuns are of little 
foree, when the instruinetut is used for nsceitinnin;; the com- 
parative illuminating power of liglita, Huch as gns flames, where 
the sliadnw-t do not vary mucb in tlii-ir colour from each other. 
The standard jet woe generally kept at a lixcd distance; the 
other lights, atlcr being brought to the proper hei^t, were 
movdl till the shadowa were the saaio; and in doing this, 1 
wott astdfttud by utherti iu whose aceuraoj- 1 could rely. I men- 
tion this, to shew that ] did not imitt entirely to my own ob- 
nervation in jtidf^ng of the Kliaduw», and that reliance may the 
more readily bo placed ju Uitj rosulU detaile*!. 

The gas Ubcd in the moveable bumerti wa^ measui-«d by a 
gas^nioter; and to secure still fartlier accuracy La th« resulte, 
a cubic foot [KURed through tlit- metre was thrown into tlio 
gasometer conoeetcd with the standard jet, and aociiratoly 
marked oif on iia scale. The presbure on the ga& from Ihu 
metro varied from 15 to 19-lOUis of an inch of water; that 
ou the standard j^asumeter w^is kept at 17. 

In the paper by Drs OiriirtiBon and Tomer, and also in 
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that published bv Profossor Brande in Pbil Traiu. 1820, it 

i« ehoWD, that, when an argond burner coDtains a few boles, 
and at sach a diHtonve tlut iho flumcB from thum do not meet, 
it may be ooiisidLTcd aa bo man)' siiiglo jote % but< when the 
holea arc nearer, and tho ilames ore united, thvo tbe oombus- 
tioD is carried oa differently ; honco tho superior cBBoocj of 
the burners now used compared with tliose formerly rooora- 
mendcd. By tliat now in general obc, which has iweuty-four 
holee, of about the 40lh of an inch va diamutc-r, the flamti, 
however short, is one continued ring, and, when high, there is 
little of the blue flame, shewing that the gas is properly con- 
sumed, so a« to aHurd a coniporatively great amount of liglit. 

One of these oi^nds of twenty-four holes 1— 40th of an inch, 
the diaineter of tlie circle of lioles being "-Sthg of an inch, and 
the diameter of the central air aperture 0-1}ths of an inch, was 
compared with the standard jet of five inches \ and burning one 
foot per hour. I found that, whon the Hamc was only 1^ iuoh, 

Tlie coiisumpC vms as . 1 jet to S.4 aigand 
Tbe light ... 1 ... 2.W 

With another of the same kind, the flame being 1} of an 
inch, 

Tlie coasumpt vsa as . 1 jet to 3 nigaiKl 

TheUght . . ■ . 1 ... a.M 

Tn both of these trials, thflte was a lose compared with the 
light given by the jet, — thus eonfinniiig the experiments of 
Christison and Turner already alluded to.* 

With the game burner used in the last experiment, when 
ihe flame was raised to 2\ inches, 

The coasumpt viaa ax . •. 1 to 3.7<S 
Tlif ligljt, .... ltcyS.&l2 

Now, as 3.7o : 5,512 : : 1 : 1.46 ; so that, in this case, there" 
was actually a gain of 46/)er cent, for equal consumpt of ^as. 
The same burner, with a 3-inch flame, ' 

Cnasumpt, . . . . I to 4.137 
Light, . . . . 1 to r.441 

And as 4.137 : 7-441 ;; 1 : 1.7£U-41wo 7» ; 

• TLe onuof tho apartur^a roconunendod by Drs ClirisloBon nml Tnmer 
I«l-S2afiui inch, bnt about 1-toth is Lluit DowgCQetully used in tbiaiawn. 
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with a flamo of 3 J inobes, 

Cotimuipt, .... 1 to 4^ 
Ligbt, . . . 1 to 8 

And 4J» : 8 : : I : l.aO-O&iD 80. 

The wklih of tho glow ohimnoy was IT-lOths of an inch. 

Another bmmer of a simiUir nature, but having nioro holeo, 

was triod. Tho control aportiiru for airwtw 17-20th8 of im inch 

in diameter ; the diameter of tlie circle uf holes 21-20tht> ; the 

number of holea 42 of the 5«th of an inch in diameter. The 

flame in tlie firet trial was 1 nidi. 

CoDsumpt, . 
Llglt, . . 

wi that thurt* «-ub a loss in IbiR c^tati ao compared with the jeL 
When burned with Ij-incli Hamc, 



1 jet to !i^ arpmA 
1 ... 2.14fi 



I to 8.15 

S.21 Tci7littl«cahi; 



. llo4 

1 tufi.doi 

1 : 1.32— Qaiu 32. 



ConDunipt was 
Li^t, . 

with flame of 2 inchca, 

C«DSUIUpt, . 

Llglit, . 

And tu 4 : ff.a04 

^Witfa flame of 2J inches 

Consuinpt, . , . 1 to 4.8 
Li^t, . . 1 to 7.035 

And 4.6 : 7.03S : : 1 : l.iO^-Oiun 40 ; 

with S^-inch flame, 

Consittnpt, . . . I to J}.4A 
Light, .... 1 to fl.84 
And 5.45 t fl,94 : : 1 : 1.82— Gain B2. 

TIlia burner, then, liaving a grea-tor tunnber of holcB, and 
oonmiuiii^ gas in the ratio of £.45 per hour to the other as 
4.36, did not yield a greater light for the game eonfiimipt. It 
is remarkable-, however, how very Dcarly the trials with theso 
burners agree, when the gas ii burned under favourable circum- 
stAnocA, and tliey ahcw, also, how much saving there is by tho 
use of burners of the kind mentioned, the light of a jet and 
of these burnerB being, for equal oonsumpt of gas, in the ratio 
of LOO to about 182 ; confictiacntly, to procure the same light, 
there is an imoieose saving when properly couetructed argands 
aro ujBcd. 

Other argonda were tried, but, though these were foucd to 

Tot. XXIX. KO. LVIIL—OCTODEK 1840. 1^ 



232 Dr Fyfe on Ihe lUtimitiattng and Htating Powtr of 

vary b tliclr Ulumioa-ting power acoonUng to tlie height of 
flame, jet they did not, when burned with the flaraa high, 
como up in their tllununoting powor to the hunwra alrcttdy 
noticed. 

A tcn-holcd argand, for instance, when burning with a two- 
inch flame, and coiwuming 2.95 feet per hour, did not give 
» much light, in proportion to tho coOBorapt, m the jet ; but 
when the fl&me was raised till the constunpt bcenme 3.75 fcot 
per hour, the 

Lii^tit wkB ns I jot to 4.9 an>snd 

Cansiimpt, 1 -.. !).7{ 

And 11^ 3.T5 : 4,9 : : 1 : 1 .30— .(SiTiiig n gniil i>r 30. 

Tho next kind of burner tried woa iho ba%-winp In tlm 
the gas esoapuii liy a xlit instead uf miuuLc apertiues ; of conrsi^ 
tlic quantit)' of gaa ooneiuiiod must depend very much on the 
mxo of the elit. Those 1 employed wen- the bal-wlnga in com- 
mon me, the slit being such a« to admit a pieoo of watch- 
.spring. 

In the first trial tho gas was burned in uiuoh emaUer quan- 
tity than the bm-ners would allow to escape, and compared 
with the staudord jet of fivo inches aa before. 

In the Srst tnaJ, 

1 joL to I.B7fi txat-TTing 
1 ... 2.62C 
; 2.036 ::1;1.4&-Giiiii 40, 



Cotistunpt, 
Liglit, , 
And ii» 1.B7S 

In the second trial, 
ConEiiniptj 



1 to 2.307 
1 to 3.403 
Anil 2.307 : R.403 : : 1 : 1.42— Gain 42. 

Tq the third trinl, 

Consumpt, . I to 3,j5 
Liglt, . . Ug 0.10 
And S.?fi ; O.IG : : 1 : 3.G4— Onin U. 

Another bat-wing, of rather i>;ii)aller diuioomoufl, waa tried. 
CaiiKuinpt, . 1 to 2.14 
I'i«1<t, . . Itu2.6» 
And as 2.14 : 2.88 : : 1 : 1.34— GnJii 34. 



A^am, 



COUKUTDipt, 

Ligt>l, . . 
And 9,53 :«J)|f| 



a£3 

I ; LOft-^ftin SO. 



I 
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lb thaw Irinl-s the reiulto m far agrco witli tlioM ubtaitictl 
hy argnuds, vi/.. thiU, wIkhi tlin tlanie U low, thu ^u^ in uot so 
profitably ccnisuitifU ut wlicu It in Iiif^b ; Uii; air UH>»t probahly 
haing supplied too freely, by wliicli the g'as la not eufficiently 
(leooDipui^i^^l before it in burned. 

The resulie also shew, thaU fo^' cHiiial consumpt*, the bat^ 
winge do tiot ftRbrd 90 tnucli light lu good nrgnnda. Taking 
the jot OB l()0, the arftnnd gave u, light us about ISO ; wbei-eaB 
tho bat-ning did not exceed 164. for equd cousumpls. 

The oo.\t buniKrs tried wore fisJi-taiid, or tbu deouaaatiiig 
jetfli In thi« humor, the apcrturci, of tlic sauio dianteier ea 
tJloso in the single jets pawi in a i>laiitiiig direction out from 
the tube of the burner, und an the giis rualies out. it iit, 03 it 
Were, twisted round, bo that a lino pa««ii)g aJon^ the flame is 
diagonal to oivo paming in the direction of the boloft. 

The stnndnrd jet, lu usuid, burning one foot per buur. The 
fidftuJI wnit mode to burn no ns to give tlie full fbiinv, but 
without nnv flickering. 

In tho flrat trial, 

Coimuinpt* . 1 jrt to iS fislt-tnil 
Liglit, . 1 ... ;),l(t 

And 2.3 : 3.111 : : 1 : L^r— (iuiit 37. 

In another, 

Conxuippt. I tg ;£.14 

Lij;tit, . . 1 tu 2.0B 
And 2.14 : £.98 : : I : 1 .30— n»tn fW. 

In a lliird trial, 

Caiiaunipi, . 2.1» 
Mglii, . . 8.1 1 j 
Anfl 2,1B : 3.16 : : 1 : 1.4a— Gam 40. 

iXumeroiis other trinls of a eitnitar nntnro wore mndc with 
JliA-t^lU, from which I hiivc fmitid thnt the gain, by using this 
bdmer insteml of tho jet, is, on an avora2'J»alJOUt 40 percent. 
It Is of til© utmort tonsequi>nc(?, however, to bu careful in keep- 
ing the apertures c!onn, more (*8pPoially when the flamo U 
burned low, as in btd-roomf, when it is wished during night 
merely to keep it burning. In this case the holes aro apt to 
becomo clogged with a carbonaceous deposit, and the gas is 
then buniod unprofitably ; indeed tbia is the ca«e with aJmotrt 
tft burners. 
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'nuts, ID oni> COM where a boroer waa tried, which had boen 
long in uw in a bed-roooi, the 

Coosampt wu aa 1 jet to 2.14 fisL-laU 

Ught, . . 1 ... «^ 

And £.14 : 2.4i: : 1 : 1,14— Giunonlr 11. 

Now, in this case, tho cootmmpt of the gaa was tlw game an in 
one of the former iustauces, but the light wiw wry inferior; 
the former, when coneuming 2.14, giving a gain ovtr the jrt 
of 3t>, whercae this, consuming the same, gained only 14. 

Henoe, then, the absolute ncceaMty of keeping tlie burner 
olean ; th« easiest method of doing which ia pushing occasion- 
»Uy a hri.'rtle into the holes ; or, which is perhaps preferable, 
riiiibiiig tho surface of the burner wiUi a liair-bmsh. 

When, instead of using a single fiah-tail, the tlnmes from 
two fieh-taik are brought together by their flat surfaces, the 
light lit very much incrcaiMsl, ax is at onoB eviduut by the in- 
ereaae of illnmtnation in the apartment. It occum>d to me 
tliat a burner conatructed on this prineipln might ba used with 
advantage, provided the increase of light is not attended with 
a proportiona-l increase in the conDuiiipt. On trial I did not 
find tills to be tho cnso. Thue, when two fieih-tiuU were burned 
separately, the oonsumpt of gas ^vna by both 4.44, voiuparod 
Ui that of the titandard jet as 1 ; and when burned with their 
flamea united it wa.9 a^ d, but tho light was much itioreaaed : 
thus, compared with the jet, tho 

Co&Bnnipt wiu . 1 jet to S fish-toila 
I^C, . . . 1 ... 6.192 
Aad M fi : Q.192 : : I : l.6d— Oain 68. 

Id another trial the gain on the jet was 59 ; tliun making 
the average 61. Now, in tho cxporiments with single fidi- 
tails already given, the gain did not go beyond 40 ; so that 
by this double fiKli-tull burner thero is an evident iitoruBKe ot 
light ; but, though thig occurs, the gain is not groatar than 
when a good bat-wing, burning with its fidl allowance of gas, 
is used ; bosldos the floiiie ia by no means %o steady. 

Other kinda were nlso trii>d, with the view of improving the 
light, when siiiatl ((uantitie^ of gae are re<]uired. The firvt' 
of these was composed nf jet« formed by drilling IioIcm in a 
liraight line, at sucli a diKtance that tho flames from thaai 
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niiHod. I hnil buroers of this kind niado with two, throo, four, 
ftud fivo holes ; but 1 did not find, whr>n thoj were nllonod to 
bam with a Samo of th« sauio height- as the jot, thitt thuro 
was any incrtjwc id the light, over and above that from the 
^L increased ronsamptiun. 

W Tlins, with a burner with three holea, of the samo Biito &» 
Uiat in the einglti jet, and the flame about thrco inches, tho 
CoBavBipt was . 1 jet to 1.07 jcu 
Ught, . . . 1 ... t.lO 

I BO that the gain was a mere nothing. 
With a four-inch flnin« it w.as the iiamr*. 
With four holes and fivo lioh'g, whoii tlio flames were from 
three U\ five inchoji, there wan a Ions of light compared with 
the jet; the inoroaj^o in light not kuoping pauo with the in* 
creancd oonmimpt. 

>Vhen, Iiowovwr, tht-so burners are made to jfive the same 
it ax the jet of five-inch flame, there is a saving ; for, when 
tho single jet coiiHuiues ^a» as 100, the«(u t'onipoimd jets con* 
siiine oiiljir as from 80 to 00 ; thus giving a saving for thn same 
•mount of light of from 10 to 2<lt percent. They might, there- 
fore, be nssd advantageously, but they are liable to one objec- 
tion,— -the flame is not ho steady a« that of the aingle jet, nn- 
lem when used with a chimney. 
^B Ooojudering the superior efficacy of tho bat-wing, I was in- 
^duced to try a burner constructod on tho same principlo, but 
HO made as to consume a much snjaller (Quantity of gas; and 1 
hare found this to answer well. I liavc hail them made of 

KdifTer^nt sizes, but the chief object I had in view was to get 
one which would oonsume the wame, or nearly the same, a-s a 
single jet. I did nut, however, had, when this was done, tiiiit 
there was any saving. When, for inHtancc, tho slit ifl muall, 
the flame is similar to that of a jet; but, when the «lit is 
larger, then the flame boconicis broader, and, though more goft 
is conKumcd, there is au increase in light btyond the increased 
■oonfiumpt>. 

Thus, with u. burner having a small slit, when compared 

rith thu standard jot, in one instance, the coneumpt was 1 

to O.f/7 dit ; in another, 1 to 1.07 ; but tlio Light was tho 
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The alitA wore thon enlar^ a littlo, anil tlie rosoHs v«rt : 



K 




UoiKllPppt^ 


] to 1.70 


1 




Itiglit, . 


1 to i.ii 






1.70 : 2^2 : 


i 1 ! I.«— Gnin 43. 


With iinothor burner, 








Cotuiiinpt, 


1 u> 1.G0 


k 




I4ghi> 


1 to S.403 


F 




1 m : 2.48fi : 


• 1 : 1.49— Oain 40. 


Tu u tliird, 










Cuii«iimjil, 


Itol.Gn 






Ligltl, 


I tft iJi& 






1.66 :SJU:: 


1 : I.J3->-Gniii £3. 


In a fuurth. 








ConsufDjtl, 


1 to MO 






Lijlit, 


1 t(> 2.270 






And 1.40 : 2.278 : 


: 1 : IJiC—OftinW. 


In a fiftli, 










Cooxumpt, 


1 to 1 .07 






Uglit, . 


I to 2.3 



1.67 : 2.5 : : 1 : l.fiO— Gain 59. 
So that, for cinal conwimpt of gas, there m'm a gain varying 
from 40 to GO per eefit. 

I conaldei' a burner of this kiud as cxti^emcly useful, whore 
no gr«it (Vgroo of lift*ht is rcquU-ed. Not that I prefer it to 
the large bnt-wing, or oven to the fish-tdiJ, though it give* 
more light than the latter for the rame coneunipt of ga«; hut 
for many purposes it may he found useful, aa for etreet lamps, 
inelcad of jots. 

In making these romarks on the comparfttiw itlnminating 
power of gaa-biirners, I n-ish it to he hon^o in mind, that it 
had not heen my objcet to fix thi»m with numerioal preni«ion. 
It must bo evident, from whnt lin« lieen paid, that the state- 
ments given must 1)c« tfOusidtTt'd merely as ff^ntral rvguU*^ for 
wo must always recolloot that the light afforded dopeiids not 
only on tlie kind of hiirnur, but, even ^vith tho Bnmn burner, 
on Bxtran&ou.a circumetanees ; as the hoiglit of flam«, the free- 
dom of tho burner from onrbonjieeous deposit, the fornt of 
ohininey «'hen argands are used, and many fitliors. 

It U not my intentton at present to enter upon the praotioal 
npplioationH renultiiig from these f>xpeririienlH. I will refor (« 
ibem afior detailing the oxperimentu on the heating powoM of 
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(be gosM. I luay here merc^^' remark, tliat, looking at the r^- 
NiItK of the trials uow given, we nmy rotuidBr thu ar|raad as 
t>y fur the most eontinmioal wa}' of ooiuiiming gas wlwn tlliH 
mination in tha only nbjeot in view ; liedidei:, the appearance of 
the burners naturally x^iiva it a iiruferenoL- to otbeni. As to 
tile kind ol* nrgnnd, that now in gonnral uim<, with 24 boles 
about on&-fortieth of an infib, setfoui to answer the purjiusH 
betiw than any other hitherto I'ecfMiimendt'd, hut the area of 
tilt! aperture miut lie incren«eil or (liniini»hed n little according 
to the illuminating [hiwhf of the gav. Of oourse, much must 
depend on the height of the flame and the hind of chimney. 
For general purpasen, ihR flatne ought to be mcb, that the gna 
will Inini without Riuoko, and without th« flama acquiring a 
dingy hue. Thi^ will Im found to be abont three iDch«« in 
length. An to tite nhininey, it ought 1o \m Kuch na wilt mipply 
thu air in due proportion, but not in e\vv*». utherwiite the ga^ Itt 
not decompndied pmvious to its onmhuKtion, Rnd RonmT|nently, 
\» burned unpnifitably. but for particulars on these [)ouit«, I 
iQUKt refer to the paper by CbristiiMMi and Turner.* 

For other purpo^ee, the bat-wing or the 6sh-tAil ought 
to be preferred, aa where it ib not cmiTenient to use chlm- 
nejf, OS in nliops and inonufuctoriog. Ae to the einglo j«t 
biwner, it is evidently the most nnprofitahle miy in which ga« 
ia consamed. "Where the light rttjulrtd itt not gi-ent, inrtond 
of the single jet, a burner with three apprtuiv-t on a lino and 
noar each other, ought to be employed, brcauau with these to 
got the samo light as with a Jet a smaller ijiiantity <^ gas h> 
requisite. 

\l,~^Oti tht Compitralive Heating Pottfr nf Gas-BaTnert,^ 
I h-ive already mentioned that when gas U usnd for the 
purpose of illumination, it in not murely neoeAWLry tbut it be 
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• Kiuee the espBtlmi-nts ii-Inliiil ia tLU paper ypprc pci-forimaJ, it pnpfrr 
has been piibiiaUsTil in Uie Ittnl nuinbw of tU« Jotiniul, by Sit Jolin Mobisou, 
fTivIog t)i« tmhIU of his triul* will) signutls »f tliffi-rcnt kintls. To tlib 
comuiujtiotaon, iAiis Ti'sdcr it rofcrriul for viiluublu iD.furui.tti on on tbe coa- 
htruclion (if bumere, atnl on tlip compajulivt uiiio'iiil wf liglit n-flbrdcd by 
lli«m. Tliii jjonpr&l results will lie fuuiul lo agrw witli those nlioro rccorfod. 

t Bead Wciro tLo Society of ArU fur i>t^ollHnd, Ulh l^lMf ISM. 
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porftfotly consomed ; the supply of oir must aleo bi> properly 
r«gQl&t«d, oUitTwiso the goa iloes not uailcrgo tbat degree of 
decompositiou which is oeoosewy for Iho separatiou of the car- 
bon from tho hydrogen, hy the combustion of tho rormer of 
which «-hitc light is produced. A <i^ucBtion therefore n&ta- 
rally aro«e at tha outeet of the investigation on the heating 
power. Is this Btibject to the baioo law ! or, when the gas is 
completely consumed, \a the hwit evolved the same, whether 
thorc is or is Dot jtrovioua decomposition I I conceived it no- 
cessary to establish this first, becsutw if it were found that the 
heating power is not subject to tlie fame ]i\w, the subf^eqaeot 
steps of the investigation would be much facilitated. 

In tho esperimcuta on tho boating power, Uio gas was moor 
mrcd by passing it through the ^^me meter tJmt was used for 
tho illuminating power. To ascertain the amount of heat 
evolved, the method wbich most naturally ocourrod, was merely 
to use tho same 'iuantity of water in tho same vessel, always 
at tho some temperature, and to find tho d(^co to which it 
would be raised by tho eonsumpt of equal quantities of gaa. 
This would not, of course, give tho actual amount of heat, but 
as the object in view was merely to ascertain the comparntivo 
heating power, it wa« considered sufficiently correct. The ap- 
paratus which I used woe merely a boiler, B, with its aidoa 
extended farther down than the bot- 
tom, and hollow, so as to form a ca- 
vity A, into which the flamn was 
placed ; OC is a tub© to carry off tho 
produota of combustion. Thia wan 
preferrod tu a common pot or tlaslf, 
because tho flame being in a great 
measure sui'rounded by water, tho 
heat that would othorwiBo bo lost by 
radiation was absorbed ; besides, the 
heated products wuro transmitted by 
the tube through the water, so aa 
to give off the greater part of their heat. In ueing this oppa- 
ratue, when the flanie of the gas is placed too far up in the 
cavity, owing to tho products of conibustion not bping carried 
off (luicily, there is frequently a good (lu;il of imoVc \ iL \& Dc- 
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0098017, therefore, to attend to this, so lu to eccnro tbc «om- 
I>I«to combustion of the giui, whioh in dono by bringing tho 
banter a little lower. In the conipamtivo Iriala, X\\v aamo 
(joaniity of water at tho tomiwmtiiro 45, was put into tho 
boiJor, which wa« alwny.f covcnxl nith a lid. Of course tho 
fkaae of the gas woa ut diffuront (lii^tniR>c-s from tlie bottom of 
tho boilpr, according to the kind of burner used, and a«ordjn(f 
to tho length of tho flamo. 

The first expcritncntfl woro mado irjth jet*, fii^-tails, bat- 
wings, and argands, burning undor diokI fnvonrablo oircum- 
stonoM for affording )ight> For equal conitunipts of gas, tho 
experiment? on tho illuminating power htive shewn, that, taking 
tho jet u the standard, and giving light an 100, tho finh-tfliU 
give light as 14(), the batMHags as about 160, and the argands 
OS about 180. In c«ch experiment, a ijuart^ip of a gallon of 
water at 45' was put into tho lM>il*'r, ft.n<l half a foot of gn« was 
ooasumed by each burner. Tho temperature of tho room Ta> 
zied from •'iff' to C?, 
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The results of those experimontR do not exactly ooincide, 
but as the flames of nonie of tho burners wore more within tlio 
cavity of the boilor than others wore, there may have been a 
slight loss of heat by radiation. Supposing this to bo tho case, 
it would appear thab the heating power is not affected by the 
same circumstance as tliu illuminating power ; that, in other 
wordii, the heat afforded by diffureiit kindfi of gu^-buniers is 
not in proportion to the li^ht they nfibnl, but tu tho quantity 
of gas they consume. Whether or not thie was the case, wua 
to be proved by farther trials with the burnerB usod in different 
ways, so aft to moke them consume different quantities of gas 
iu the same time, or to require different times for the same coii- 
BUmpt. In the following trials the gas used was half a foot 
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iluniiH. 



VluiK, 



Fish-luil, 
Bai-witig, 
Arvaml, 



3 fdrhps 

halt full 

(jinrtw full 

I iucli 



rcii>t>- 



GnlM. 



In tlie nboTo, the re«iilu with tho jot and nrgand nooriy 
ngreo with the fonntr. Thoec with the fi.Kh-liul iimt bat-wing, 
thoti^ tliuy ooiucide with thenisalvefi, yet do not agies with 
tlio otheni. In tho two fir«t, the wholo of tho gai was con- 
aomed ; Iti thu two otUvni, thoru wan ocoa«ioiially & little wnoke, 
which amy acuount for the ileAoiencV' 

Tho following iriaU were mado with tlie 42-iioled argaod, 
at variuua hoiglits of flaiuo, a (\\mtter of a foot of gus bmog 
lued. 



t'tnrlii'. 


TIo» 


TfOip. 


G*lD. 




3 inolics, with cliinuicy, 
1 inch, du. 
1 inch, noue, 
1 ini h, ii»ii«, 
jTiKtviiii'bli!, none. 
All blue. 


4 aua. 
U ... 
IS ... 
IS ... 
so ... 


100 

loo 

100 

lOIJ 

m 


4:^ 





}n all of those, with the esoeptioD of the laet, tho beat 
ovolvod was GKa«tly proportionate to the consuinpt of gae. 
lu tlio last, wo may accoant for the dtfioioufy by the time re- 
quired, in fion.'iO(|iinnoo of whioli purt of the hont that tho wa- 
ter hiul gainud inuBt ha.ru bfeii given otf to the surrounding 
air. 

From the oxperimentB that have been givea, tliero eao, I 
ihitok, ho no doubt with regard to tho conoluwon to bo drawn, 
— tliRt tiie henting power of the different kinds of biiraora now 
in use, is jtiMt in proportion to tJie quantity of gas that they oon- 
euino, provided of courso tho coinbu»ition is perfect j iu othoi' 
words, it 10 of no cnnsequeiiue whetlinr the gas is connimad 
with prtivious dytfoiiipogition so as to give muoh light, or with 
n bluiuh Hume .'kITording litUn light; tho hoat is always the 
fame for *H\ntil (loiiKuinpts. Kxpi^riments t.o be BfLerwants 
mentioned, will utill far:her provo thu truth ef thtK. Allowiug 
that this is the rji«e, jt is evident chat, when gas \» uwd splsly 



J 



for afToMing li^bl, and wimn at the foxno lime it U nf consc* 
(|U6i)oo to nvotfi UA nitiuli ns posdblo its hc-iting cfft'Ot, urj^andii 
ought to lie oniploycil, l>uosit!ie, I'ur ifjuiiJ coiisuinpt^, tlicygive 
tnucli uioru liglit tlinii othor hirule or' buruurs; comiKiiuintly, 
to get till) natno liglit, a fsiinillor .tuantily of gae ia rmjuigito, 
and the liealing C'ffRct will bo pm|»orti<iiially loea. On tho 
coutrary, when, ulong with lights it is diMirable alito to h6V« 
tm much h^at as pot<«ibtR, thun tiih-tailii sltoulJ Im useil, be- 
Mose, to giv(! tbi! uuiiK light an the argnniln, a. larger quantity 
uf ga« miijet bo consimiet]. 

rr III- On the »ue of O^ tu a tauriff ^ Ueot. 

From what has been saiti, it appoai-s tliat, for ciitial ^nnnti- 
rios of gjtii croiiEumod by tho diireront kinds of bumors now in 
use, tho some amount of hr>at U eroln-d, und tfiat, tlieroforo, 
ib U of no oonsoquimoti )i»w (ho gaa in burned, provided the 
combm!ttoti is itcrfeot; but in using gaa as a aouroe of hflat, 
other mrthndB have bnen n'«CHnmLinil«d, and difforfnt nu-ana 

|havi> born ri«sor(od tu fur uoonouming it; and from tlio duo 
application uf wbicli, wo may bo onabled to amtwcr tho im- 
portant fjuoetJon, whetlior gas may bo c-mployod with eooiioray 
for thin purpose t 
For numy purjjosoi, tho argand buniw with a ooppor chim- 
noy will bo found a vorr nonveiiiimt method of npi^ying beat. 
It baa, liowGvt-r, this objection, that, uuloss usL-d witii uautlon, 
it ia apt to emolcc. Tlii? objc-ct tn lie wannod ouglit novor to 
bo brought too near t\\» top of tho oliiinnoy. 
Fur inoaL purposi^')^ a niii'ih nioro eonvoniont form of burner 
\» tlie roBo jot, which is msriily a tabo terminated by a hollow 
flat top, of a]i inch or two inohes in diniuotor, according to oir- 
H Bumstanco^ and tbe Hides nf whioh nre pprforntod with apor- 
H tiiroa, nt tho diHtaiica of ubuut a i]u»rt«r of an ineb from each 
H othor. Uy this means we liav(j a st>ricH i>f jott, burning nearly 
H horizontnlly, bo tliat the flame niiiy b'j epread out to a greater 
H or letu estouL, aa it may bo rnipiirer!. The only proeautiun 
H neoentary, in to tuku uare that the apurtureH are* at siieli a die- 
■ tanee from ouo another, that the Hamea i^hall not rush to- 
H gethi^r wlien they are humctl low, and by which amoke \t 

ir 




333 Dt Fyfo on the /fluminaliny anti Heating Pot»er of 

This burner I fouiul by numoroiu) triala, liko thoso previous- 
ly mentioned, gives h«it jnat in proportioQ to the ooneumpt of 
jfML, whether burning with tho flatmoa large or small. 
. Thoro H still another method of using gas as a aoarcc of 
Iipat. It in thnt rocommondod by Sir John Kobison, and de- 
scribed in tlio papLir alludod to. For this purpose, a pioco of 
fine wjre-gauzo is plncod on a tube of about two or throo inohes 
iii diaraetor, and of about thirty inches in length. The tube, 
open below, is put over tho pi[)o from whieh the gas issues 
which, as it osonpos, mixes with the air in tbo tube, and pass- 
ing along with it through the gauze, i» then consumed, the air 
for tho oombuBtion bcin^' supplied up through the tube. 

From tho results of the trials with the burners already 
mi'ntioued, there M-aa every reason far believing, that tho hcftt 
afforded would be the same when the gas wa« consumed on 
gauze, Lnt ns tho general impreosion iathe reverse, it vta,s n c- i 
OOBSary to put it to the test of experiment. ^^| 

In the different trials, 1 made use of gauze of various dis- ' 
meters, on tubes of different lengths, and also conaumed the 
giM, sometimes with the flame barely visible in day light, at 
other times with more or leas admixture of white. The water 
in tho boiler, as buforo, was a quarter of a gaJJon, at tempera- 
ture 45. With gauze of three inehes diameter, on a. tube of 
twenty inchea in length, the gas burning with a blue fiamo a 
little way up in tho cavity of the boiler, half a foot, in fift«on 
minutes, water rose to 145. 

In another tiial, tho flame on tho gauze being larger, the 
same quantity of water was raised to 151. In numerous other 
^^ trials, the temperature varied a Httle, the elevation ranging 
^^P from 145 to 150. The discordance in the roeulte may be sa- 
^^^ tisfnctorily accoimtcd for from the manner in whieh the flame 
I was placed. AVhen large, it cannot be all within tho cavity of 

I the boiler ; of conr.:e there is a congiderable loss, and there is 

■ also frequently an escape of part of the gae unconamued, either 
I owing to its not being thoroughly mixed with air, or owing to 

■ the products of combustion not being carried off with HufHciont 

■ rapidity, by which tho perfect combustion \s prevented. Hen^^fl 

H tr^" nt*firtifclf*^ j-if *M*ti«^» nftfiwMPnka i>aaii1ta tirnnn fl»n rKi a ^r* Kt*i»Bi^^^^ 

k 



tho difficulty of getting neeurate results when the ga,? is bum? 
od ill this way. Wo may, however, iwm tlio expE^nmeiit 



nmeut*^! 
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ilraw tiitt couc-luidon Uiat the heat evolred wlion th» gas is cou- 
sniued on gauzo, is tlic Kaiue ax when it U burned in any other 
way; and, ootme^juently, whuii used oh n Bouroe of heat, tt in, 
geoei'all)' ^>«&ktu^, of littlu couMi^uetHW how it is oooHumcd, 
insofar as regards the httat evolved ; the evolution depending, 
not ou the manner in which the gaa \» burned, but on thu 
^aautitff, provided of coume that the combtutiou is complete ; 
and it is of the utmost coii^<K]iience to attend to this, for when 
an}' of it oacapcj) cumhiution, not onlj' in tliere a lueu) of heat, 
but there is also an ofivoiiive eioell, more ej-ipecioU; when gaui« 
10 used. 

With rcBiJect to the method of combustion to be profurrod, 
much iDUBt depend ou the object to be heated- NVhea it u 
muotl, 08 a gloHH ilank or a jwt., and it is wished to heat it 
quickly-, I prefer the ai-goud with a copper chimney ; for larger 
objects, the tose jets or wire-gauze niaj be used. Tho former 
t^ these may he of diiftTeiit nizeH, according to circumMtoncoa, 
but the apt!rtures must alwayit bo iit 8uch a dialonoe from each 
other, that, when tlie gu3 is iuflaiucd, tho flames shall not run 
together, so as to cause smoke. In using these burners, the 
nearer tlie flames are to the object to be heated the better, 
but they must not c-ome in contact with it, because tJiuu there 
u smoke. With regard to the gauze, aJr must be freely sup- 
plied from below, and the gauze ought not to bo near the ob- 
ject, otherwise the gaa is not all consumed. 

Though gas, when consumed by these means, gives out heat 
in proportion to the consnniption, nmch must depend on the 
^mn of vessel em^}oye(i, aa, in one case, more of tho heat may 
T» BUCCOiMifuUy applied than iu another. When, for instance, 
tho borner, whether a common burner or gauze, is placed be- 
low n common pot or a glnsb fluclc, much of the heat is loi>t by 
radiation, and also by the cun-eiit of warm air, which, tliough 
striking th(] Eddea of llio vessel, is carried off mthout liaviug 
time to communiente its heat to it. Hencp, if we employ a 
resoel so formed as to surround the flame, umch of the heat 
that would otherwise be lost is saved. Thus, when u 24-holed 
ai^and was pliioad niitler a pot^, with the chimney half on iach 
from tho bottom of tho pot, by half a foot of gas consumed in 
seven minutes, water was rained from 4d to bO, giving a gain 
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of 35. When the same flatnc was put nnder the boilor nlrrafly 
(IpsrrilxHl, thp santniiiantitjfif water v,an rniscd to 110, ffiviiiEf 
a g-aiu of 03. With othuT buruors iixo results were similar, 
Ih* heat communicated to the boilur being neatly double of 
that acqniivd by the (Common pot, 

Tlifro is uiiothprcii-tiuiRstaticu of matorial oonBcqnencR to bo 
attended to. \\'heii gas is biiincd, watery vapour i« fonilcd 
by tho uuioii of Ihc oxygon of the air with the hydrogen in Uie 
pas. As long as this is kept warm by the products of coin- 
bofllinn, it la rotaitied in tho ai^i-ifonn otnfe, but if by any 
mcanif thu proiluott! of eouibtistioti arv noolvd. then the watery 
vapoiif is rondfased, and pivps fctrtb its latent bent ; and 
huiice tbu iatirascd offi.i't. whrn tlm buik-r already dworibtd 
Was tt»ed, is not owing mei-cly to tlie retention of the heal that 
otherwise would have been lost by radiation, but also to thft 
produete of L'oinbu^itioD being so much voolod, as to cause- thv 
condeilstttiotl of part of the vapour generated, Ip using thla 
ftpparatiic, the ail- from the tubo paasing: thtotigli the water, 
e4caiM;d at o tcmporatare varying from 120 to 130, aceordbg 
to the kind of burner and tho <iuniitity of gas used ; tho 0101*0 
rapidly the gaa was butncd, tho higher was the temperature 
of the air from the escape tubt'. It i.t cvidi'iit then, that, cn^n 
in tliis Way of applying the heat, much of il was lost ; and 
heiico it appeared, that, by trnnsmitling this heated air oild 
sttrani alijQ throti^h the fluid, thuro sronM be a «till fnrlbor in- 
cmi«e of teiuperature, provided the drought could be kept up, 
90 ae to oarry ofl" the products of combustion. 

To put thia to the test, I liud (mother vessel ndajifccd to the 
boilol-! it VIM merely a tin trongh capable of holding half a 
gallon, through which there ivas ]>asscd a tubo that fitted oa 
to tite etrcape tube of tho boiler. 

Whon the gAti was consumed uiidpp the boiler in Ihii* Wfly, 
the boiler ootitaining one gallvu, and the other part of the ap- 
paratus half a gallon, at 45, by the oomUu«tion of 1 ^ foot of 
gas, tho torapei-aturo of the \rator, when mixed, whb 118. The 
air, as it cscajved ft*om the tube, was 7W, that of the utmo- 
i^hore of the room being 58. By adapting anotlicr vessol of 
a aimilar oaturo to the preceding, and ali^o oontaiiiing half a 
gtHon of water, tlio temperature was ntiil farther olcTikted. 
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Udog in nil 2 frallona of wat«r, by 2 feet of ga«, the tmnpera- 
tore of tho fluid when misml wo* 12it. Tho air, as it osoapcd 
from tile tube, woa of tho ninic Icmporatupo a« thnt of the 
Toom, showing that the whole of the heat gonerftted by tho 
vombiuitian wm tftken in hr thp wnter, with tho exception of 
that loflt by radiation dovrawards fruiu the burner, wltioh ia 
nut great 

Witli respect to tJio htiit thii<i lort, it miiAf. dofond on the 
nio<lo of eoDibustion. Wlien \\w Snme ti^ dnmll, it iimy be put 
far up in tha cnvity of tlm boiler • hnt whnn it i« Inr^, it mu«t 
bo pUioed lower down, to admit of Buifioient ourrflnt, othnrwiso 
thei-e in smoke. Thi? fitrthor up in th« cavity tlm b<>tter, pro- 
vided th(>rL> 'u no Ruiolte; but \vht>n u umal] Hnnio \n uiwd, 
owing to tho time rwjuii-ed, there is a loss of dent fmm tho 
boiler, no that tho ouo, to a nortain extent, eountw- balances 
the other. Ity huviug reuourw to tbene oontrivanoM, it Ib 
evident thai mtioh of the hoctt that would otherniae eireape 
may be Buoceffsfulty ajiplied ; tit tlie same titiir, for common 
purposes, these mi'thoJ* are not Uliely to bn adopted, iMjnausii 
they make the appapfttue compUeated, nnd their mo iif nttend- 
od with trouble. A tmiler of tho fonn 1 have alrendy dewrib- 
ed,-iiuiy, howevei", bo eauily employed, and will aiisiver moA 
of the purposes for wlucli gas, a^ n source of hoat, is likely to 
be UMd. With this apiiaratuK, 1 have found, taUing tho ove- 
rage of numerouB trials, tlml, by the cumbuBtion of I foot of 
gaa, 1 gallon of water may be raised Iron) oOtollXi, or even bo- 
yond that, ooneoquontly 3 feet wnnl<l bring it up to the botlinp 
point. To boil off the whole of the wnter would requiro 6| 
times as much aa is iiucGneary to i-ajso it from 32 to 212 
and Sx,oA^^\Q.5, whioh nddcd to3=lj>.6, bnt less than 
this would bo required, were the wnlcr at fiO inHead of 32. 
In one trial I found that 1 gnllou might bo boiled off by ld,6 
feet, and I ooUBider this as tlie ntuioat that can be oxpoeted, 
allowing for the lo^t alnaj-s consequent on the use of gjut by 
any of the methods mentiom^d. Of course, in stating this an 
the quantity to bo ovaporatoil, it applies solely to tho gas with 
wliioh 1 operated. 

Frutn tbeno data wo nro enabled to ascertain wh«tlMFgft8 
iByOr Is noti an oconoiuieal source of heut. Let tu auppoM tfa&t. 
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IM an Mvemjl^ IS f4>et woul<l be required to boil off I jpiilon, 
^«. 10 lb. of water, la thJ« town lOOU feoC cost 8s., 18 fett 
would thervfore co«t 1.8 of a penny, say 2d. 

It ie generally allownl, that 1 lb. of coal, wen? the heat geue* 
rati:td (Juring it.* eombiistion all nppliwJ, nmiilil evaporate abont 
14 lb, of water, but this ia iiuver (loiiu in pnictice. It ib oon- 
ndeied as a good rMult when it evaporates from 6 to 8 ll>. 
Now, suppose n ton of coal to cost 128., 1 lb. will coet about 
tbe fourth part of a farthing, so that a qoouttty of uoaJ wliiob 
costs little more than a fourth of a fartlung will evaporate a« 
much water as gau which coet 2J. Perhaps the same proportion 
will be found to hold at other places, for where coal \» deaivr 
gas i« also more expensive. But though gns, as a source of 
heat, is much more expensive than fuel, yet th<LTe are oocasiom 
where it may be applied where the expense will not be found 
to be verj' great ; indeed, in Bome iustanooa not more than 
would bo requisite were coal used, besiden having many advan- 
tages. Wln?n it is retjuirud to warm water \s\\v\\ there is no 
fire at hand, a gallun niny be boiled by the conenoipt of about 
3 fe«t of ga«, at a cost, therefore, of little more than a fartliiug. 

Withregai-d to the use of gas fox cooking, we are, of course, 
enabled so far to judge of its expeuue. In the paper pub- 
lished in the Edinburgh New Philosophical Journal, and in 
the Transactions of the Society, by Sir J. Robison, already 
alluded to, it ia proposed to burn the gas on gauxe of from S 
to 4 inches in diameter ; the flame being larger or smaller ac- 
cording to circumstances. Suppose a pot is uaed holding a 
gallon of water, and it is wished to bring this to boil in half 
an hour, and to keep it boiling, then the gauze will consume 
6 feet per hour ; so that, for each hour the gas is in use, cuu^ 
gimxf-bumer will cost a little more than a lialfpenny, and we 
may perhaps consider this as an average ; the gas being at the 
rate of ds. per 1000 feet. Suppose a larger consnmpt of gas 
required, then each burner would coat, say about Id. per hour ; 
but this is, I believe, beyond what ft burner of tlie kind men- 
tioned is capable of coniauniiiig, without waste of gas from 
gmoke, or irom part of it escaping without being burned. If 
fflx of these buniers are in use, eay for thrt-o hours at a time, 
then the cxjiGaso would xoogo from 9d. to la. 6d. : say* on an 
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average, nliuiit Is. Of t-ourw, the expense will bo much di- 
miuisliod, if, instead of keeping tho gas burning all tho time, 
at the rate stated, tlio daino ia rctiuocd ho hh iiiereljr to ke«p 
the object wanu, after bringing it to tho duo degree. 

Now, though this itt no great expense, e«peoialIy coiisideriug 
th» cleanlineHs and other advantages, ^'et, were it to be used 
BA tho only aource of boat for cooking, tho ojcpense would far 
exceed that incurred by the use of coal. Where, therefore, 
ooi>uoniy IS au objt'ct, I fear tliat uuukiug bj' gas ought not to 
be reooQinioitditd ; but uhere cuuvonience and eleajilinctsu are 
moro do^iroil than economy, thou, eertainly, gas inuy, for m&ny 
purposes, be einployed, particularly as the oxpunHo, keeping in 
view tlio ijuauttty .ittud, in by nu menus great. It has been nup- 
posed by some, that, in addition to the expense, another oI>* 
jection against Ihe use of gas for cooking, arises from the time 
rerjiiireil. In u eoiumon pot, half a gallon of watc^r can bo 
made to boil in from five to seven minutes, according to tlie 
state of the Hre ; whereas witli gas, suppose the oonsuuipt at 
the rate of 3 feet per hour, it requires in tho Bamo vessel a 
quarter of on hour; tho time being as about throo to one. 
But though there is n diffc-iv-nce in the time required for boil- 
ing water, ihere ia not tlie same differenoo tvith regard tu tlie 
cooking. When, for iuKtaaee, potatoes with onc-fourtli of a 
gallon of water, were placed in a pot on a fire, the water was 
boiled in. about live minutea, and in about tliirty minutes more, 
tho potatoes were cooked. Tho same quantity of potBtoeB 
aJid of water when put over a gae- burner, rec[uiifHl a tguarter of 
an hour to toil tho water, and tho saiue additional time an bo- 
fore for the potatoes bi-iing ready. Though, thereforo, tho 
time roquiroil for boiling the water is greater, yet there La not 
much diflerence in the hIioIo time ; in fact, it is just the ml- 
ditional time neeesBary for causing the water to boil- 

There Ls another appliuntiuu of guM as a source of heat, 
which, su far itu I know, ha» not yet been put in practice, but 
which, I have every i-e:L£oii to buliuve, will be found benefioial- 
I allude to heating water for a bath. 

I have already mentioned, that, by the oousumpt of a foot of 
one gallon of water may bo raided from SO' to 100^, or a 
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Tew dl^^re«fl above it A slipper-batli hoUls in gCDt-ral from 
2S to 30 gallono. Prorided, thcrcforn, the jja* can bo bnmed 
, suflSciont qaaiitity, wc have an cos)' method of heating the 
er. To the trials which I have made, 1 hare lucil a bath 
into which were put 24 gallons of wat-cr at 50* ; beneath Uie 
hath, aud at a little distance from it. there was paMed a tube 
of about 2 iuclifs diameter, having six rose-jet btimcrs at- 
tached to it. The gas was kindled, and in threp-quartcra of 
au hour thf whwip of tho water was brought to 100". The 
gOH consumed «aa 17 (^t, at a cost, thi-reibre of nearly 2d. 

I consider this as a nnieh more easy, and altogether, a far 
(Riperlor method to the heating of batliH by bnrniiiy a amoll 
Brc placed within the bath : for in thin case, there mnst he a 
tube conveyed to a chimney to carry off the smoke, a part 
of whieh, hi Bpite of all our attention, oft*«n eseajieB into the 
apartment ; beside?, owing to the great heat lmmcdiat<?Iy over 
the fire, the watar thon> bpcoraee v^ry warm, and gipos off a 
great deal of Bteani, wliieh is not the case with the gas, the 
heat being nnirormly apiiliocl nndor the water. I do not mean 
to ivoonimc'nd this as a method of heating baths for general 
1UC ; but where a bath U required, as in a bedroom, 1 consider 
it an easy and eonveniont means of procuring one. .AJI that 
is necessary 'w to attaeh a flexihlo tiibo to the pipe in the room, 
and to take care that it is of such a aize, that It will gupply 
gaa to the extent of from 30 to 40 foct per hour, aocording lu 
the bath may be required. Six rose-jet bitrnera with'sUteeu 
hole-s o.ich will be sufficient; for each of theao will bnm about 
8 feet per hour. I bohovo the rose-jots will be found more 
convenient than gauze, W^inuso the gauze requires to be placed 
on tubes, wlii«h would require the bath to bo raised to an in- 
convenient height. 

I niiiy nientinn that, Instead of tho common bath, I Iiad one 
confitiuclej with a tube pas-sing through the water, and through 
which the products of eombastion passed, but I did not find 
much advantage from its iwe. T wnnld, however, recommend 
that, instead of having a Hat bottom, as is iisiial, the «doj» of 
the bath be extended downwards, and niade to contain water, 
80 08 to preve^nt toss of heat by rndiation. I am aware that 
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•ome may ohjeot to the i»e of gas ia n buil-rooiti. oning to 
the prodtictioD of onrbouic aoi<) ; but their fpara on thi« ac- 
count are ^oundless. Suppow that 40 feet of gaji aro con- 
sumiid, ntid -ihat the irhole of tlio produota of oombustion 
escape into tbe apartment, the^^e wilt, on an averago, yield V-m 
than thfiir own btdk of caHxmic ncid pm, which, wlicii diluted 
witli ttiL* air of the apartment, is too siunll to havi> aiiv inju- 
rious «fli_«ct on tlic i«yst«iD. 

From whiit hu been mid, wn nro <>nn1tlt>d rIko to asoertain 
tho otMnparative expeiwe of the mi'ihod (^oiiie tiinf ago pro- 
poited, of heating apartment-s, such a« churches, nininifactoriee, 
&o. by gas. Thi« waa done by l»iriiin<» tbp ga« a« it escaped 
Jrom a nitiiibcr of Mniall aporturi'ti in a cirmibir tubi>, wbleh 
wna fiiirronmled by n large Iwx of sliwt-iron, from which the 
heated air wad convoyed hy ttibps through the apartment. 

It lifl« been already stated, tbnt a pound of con] will eva- 
porate about 14 lb. of water, wen* the wbole hent taken up by 
the water. Btit tliin is never done. 

bet 114 8ii]>)iose tli&t^ in heating n hirge apartment by a 
atove throwing in hot ;iir, only one-half of the he-at generated 
by the ooinbuKtion of coal w UTailnble,. that it), that aa much 
beat is avaitnldi^ a« would evaporate only about 7 lb. of water 
for the pound of coal ; llien, to prnditce the Mine heat by gas, 
as befori! statenl, the comparative cost of the coal and of the 
gas woidil l>e aa one-fonrth of n farthing and 2d., tliat in, in 
the ratio of I to .32. 

ft i» evident from this that gas, as a means of warming 
apartmenut, in by far too expensive to allow it to oome into 

UMC. 

Tliat I am correct in what I eny, is proved by the rcsulwof 
experiments in ivhtch 1 have been httcly cngogud in heating 
a^Mirtuieiiti! by «tove«. 

In one trial, I foatid that eeveral largo afinrtntcnta won- kept, 
during winter, at the tcniporature of obout 60", dm-ing twelvo 
hours each day. by the daily consumpt of half a cwt. of coal. 
SupiKwothiscostHfe. per ton, then the daily capeiiscii! oijy 3d. 
Bat small coal, ut from 5a. to (b. [>or ton, may bo ti&ed for thit 
purpose, whidi would ^ill farther diminish the expense. Tlte 
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cubic area or tlio a|iat-tiiiunt» iilluded to wae in all 3(1,780 feet ; 
now. for 3d. only about 25 fwt of gus is purchased, the heat 
from nvhinh woulJ not bo more tbaa Buffioient to boil off 1 \ 
^alloDH uf water. 

liefore concluding, 1 hnvo oao observation to malto in rofe- 
reuoc to the heat cvolvc-d by coal luid by ooal-gaa, irrcspootive 
of the economy. 

I have alre/wly ntatnd, tliiil it is genemlly allowed that 1 lb- 
of coal will cvapuruti; about 14 lb. of water, supposing all 
the heut evolved wore applied. From the ospcriuieuta of 
Despretz, it is concluded that, by the couibuBtioii of 1 lb. of 
pure carbon, 12.3 lb. of watt-r will be evaporated. The supe- 
rior evaporative power of coal mimt tlicrcjforo bu owing to the 
l>iturainous matter which it contuins, wliich bitumen is the 
source of the gaaoous matter nvolved when tbo coal ia hmtoJ ; 
henuu the necessity, when using coal lut fuel, of no burning it, 
that fche whole of the gaseous matter evolved during the 
healing of the eoal shall be eoiiaunied ; for, when auy of it 
escapes combustion, the lu66 is eousiderable. I have already 
mcuttoued, that 1 giil. water may be bailed oS' by the coa- 
smnpt of about from 17 to 20, say, on an average, 18 feet of 
gOA. The quantity of gaa which coal afFords variei' much ac- 
cording to ifce quality. 01" ooui^e, th« quantity of coku or 
carbon whicti coal will leave after being depnvcd of its goseoaa 
ingredieute, tuust also vary. It is generally allowed tliat 1 llf. of 
cool will, on an average, yield about 5 feet of gu.s, wliioh. at t3ic 
rate above stated, will evaporate rather more than one-fourth 
of a gallon, that is 2| lb. ; but. in addition to the gas which is 
collected by tlic ciccompoaition of coal, a large quantity of tor 
and volatile oil is set free, all of which also give forth much 
heat during their combustion ; and hence it i^s that the more 
perfect the combtwtion of the coal, tho greater is its evapora- 
tive power i for, wliilc tho whole of tho eoko, wliieh is a fixfd 
principle, ii^ always coneuiued, with the exceptiou of the cinder, 
yet more or less of the volatile and gaseoug matter may escape, 
and a« these generate a grea-t deal of heat during their com- 
bustion, the loBB bccomo» gi-oat wheu much of thorn \b allowed 
tolly offimburnt. 
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A/j/ Mine of Pailtliaor, ami (ieo^Hoatic PotUion of Ihia Gem, 
in Coimlxt/oor^ SontAern India. By Lieutenant N'evrsoLDf 
MiulraH Amiv, A. D, C to Hripulier-General Wilson, C. B. 
CommunicaUid Itj- the Author. 

The Beryl mine of PiiHilioor, or Patixloy as it is sometinio; 
lermed, \s sittmtod at tb<> eatttom extremity of a villHgc ut' the 
same name, in the Kanghyum Tahik, in the Coimbatoor Collec- 
torate, utxiut forty initex K.M.E. from the town of Cuimbntoor, 
which lies in Lat. 11" \., and Ix>ng. 77° 1' E. The suiTOunding 
country is an undulating plain, studded with afow short clusters 
of lulls, printHpally of jpioi^and i|uart7 rouk. The surface of tliu 
plain w intersected hy a few ravines and nvuU-tg, lowing to- 
ward!) the Notl river, wliich, rioting in the I^ilgherry Cliain, pur- 
soes at) easterly course to the Canvery. The hitter river Hows 
throngh the roid.st of this great plain, whieli it! bounded by the 
Nilgherries to tlie west, and the Shevaroy and Salem Moun- 
tains to tlie east. All these rangcK consist of normal roeks,jirin- 
ci pally c^oeifs, llo^ublclld(^-sIate, nud nueu-blate, itssoeiated w tlh 
granite, groenstono, and basntt in dykes. The rocks that occur 
in the plain are of a simitar de-Mjription, with beds of quartz 
distinctly stratified, sometimes highly ferruginous, and passing 
into garnet rock. GarneU, regularly crystallized, often (x^cur 
in the gneiss and Iiomblende slate. Primitive a-ystalliiie 
limestone and a talcuse roek occur, though i-arely, intcrstrati- 
fied with riic Rtieiss and hornSlendc slate. A remarJcable feor 
ture is the prevalenee of hasaltle dyke5, iiceompaiiiud ly largo 
travortino and tufa-tike deposits of carbonate of* lime. Tbo 
influence exerted by the.Ke ilykcji over crystalline and metalli- 
ferous developmentti in these districts is interesting and instruc- 
tive. Dykes, or veins, of a porphyritic grauitc too, traverse 
the gneiss in various direetious. Tlie larger veins are gene- 
rally from W. to E., varj'ing a few degrees to tlic S. of E. The 
metallic ores and minerals found associated with these roclcs 
are chiefly the maguetic or black iron ore, disseminated and 
interstratified with cpiartz ruck in a state of great purity. It 
sometimes ucuiu^ in uctabeilral crystals, tvith a ^vhitish mica- 
ceous looking r//f/jriV. I5otli varieties are oHi£u\a^\\'^ tx^ufgEAlOtK. 
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willi polarity. Manganese al^o occurs in the form of tbc black 
oxide ; also ^mets, conindiiin. niiigne'titr, iii-phrite. nsbcstus, 
chromntc of iron, adiilarin, pyritfs, 6jc. Rubier haye been found 
associated irith tbe conindura which rwcnrs iml>cdd<>d in gneiss. 
I am not awar« tliat the other bcantifiil variet)' of rliomboidal 
corundum, vi/.. the £a]>|>bire, bns erer been discovered ; but, 
from rertain indicntion^ I nhonld be led to suppose its oxiafc- 
cncc. Gold-dust ts found in many uf the rivulets flo^nn^ down 
the sides of the Xilglierry and Salem Mountains. 

1 will now proceed to describe the bed. and minerals with 
which the Ueryl is more Immediately associated in tlic partt- 
cnlar locality wh ich hiiH already been advtrtcd to, viz. Paddioor. 
The miac has been suuk through a bed or dyke in the gneiss 
and micA-sIate on the line of contact; it; is abont oif^hteen 
paces long, by fourteen broad : it Iiasabout seven feet of water 
coverirjj the lower part, and ia about twenty-four deep to the 
Barface of the water. The dyke is composed of a highly crys- 
talline porphj-ritic granite, tliu component minomls of which 
are generally beautifully chai-acteristJc and distinct. The quartz 
is sometimes re^^darly crystallized, hut usually in amorphous 
translucent maesos, imbedded in large tabular crj'staU of pale 
roec-toloiirod felspar, with eleavlandite. grarnet, nnd wbitft, 
blaek, and hottle-p-een mica. A crystallized pyramidal prism 
of qiiartK tliat bad been dug out of this mine measured 2 feet 
34 inches in length, and 1 fiiot 3 inches in diameter; it had. 
however, been fractured, and four only of the sides were tole- 
rably perfect. Tlic mica occurred both in six-pided tables and 
in larpe irregularly-shaped ncsta, one of ivliioh niea-sured 2 feet 
in length ; the laminas highly elastic and transparent. A few 
of the Eramets were crystallized in dotlerahedronK, sparingly 
disseminated in the rock ; one of these crystida measured 3 
inches in diameter. The crystals of cleavlandifo were remark- 
ably fine, and characteristic of this beautiful variety of felspar. 
The various minerals composinfj this bed pass from the por- 
phyritic structure into a eurionsly fibrous arrangement: the 
quartz, fclspai*. and clcavlandite occurring in alternate prisma^ 
tic laminw ; sections of this rock, at riglit angles with the long 
axis of tho prism.-^. exhibit on their surfaces the ajipearance of 
ffTflphic ^anite. Where this arrangement l'^ obeerrefl, the 
jn'>ji w partially and irrcgrt\ac\y i\w^n\)^iVftim^'u-\;'iTMMdal 
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nftrtK, rarely in flirpction with the laminw of th^ rock. Th* 
qtisrtz ood fuUpar, whcru tlipy meet mth a larg« nest of mica, 
Dsnalty lon« ti]«ir lauiinar structure, becoming coofuspd and 
lumpy. Tlio fcOs{>)u- and (rleftrlauillto ut both whiter ond tTBiiS- 
luceot, and opaque and i-od<li^)i ; the latter 'a oAeD croasiod by 
microKL'i'pic Kwiuren, hiHinnl ut a gi'nat nngle to the axis of the 
prism. Ghuiiporc, in the Nizam's dominions, is tho onl.v other 
locality it) India where I have met with this fibrous rock : it 
was then- iilm) fi.s5ociab^l with f^neins and ^«nit<!. Tho deftr- 
lAoditt' iifteu occur iii htrgc musat-9, with sinnll cfiviti<« partly 
fonned by the decomposition of the rock, and partly by the 
intcrscHiuii of the longer and more diiitinct crysfBLs of the 
ctearlandite ; it is in this giingue, and in these cnvities, tlmt 
the Beryl, or a(|natnarine, is nlmont ioToriubly fQiind, in long 
deeply stJ'iiitedhc?>nltC(lrAl prisms, with ninall crystals of quartx. 

Tlia whole of the roek. coniiKibing the dyke, is divided by 
seains,almosthorizontfll,internected by fissures, thiwdiriding it 
into cuboidat masses. Many of the seams arc fillc4l by a whitish 
earthy incrustation of cnrbonate of lime, that has » tendency 

collect in nodule-i. The larger calcareous veins nttcnaatc 
ii«y ascend in the rock, and appear to have penetrated it 
below, rather than to Imvc been doposiu-d from alxire. 
On reaching Uie surface, which it often OTcrspreads, in beds 
of great extent, underlying the present soil, it assumes a closer 
lexlurc, with a nodular or pisil'orin surface, the interior having 
a spheroidal stnicture, not unfrequentlv nssimilatinjj tliat of 
the travertine of San FilipxMi. It has hccu deposited, no doubt, 
by springs of water ascending ilirough the sid^jncent strata, 
charged with carbonic acid, and holding lime in Kolution. 

Small Bprings are still obserred peivolating upwards through 
tJio fissures of tho rock ; and, as they trickle over its surface, 
d«^>o«ting a thin black crust composed of rnrbon. a little iron, 
calcareous and saline matter; the latler contained both the 
nim-iatc and sulphate of soda ; which salta, ond nitrate of 
potass, exist alnindantly in the soil of the adjacent district 
The water at the bottom of the mine is sufficientiy pure for 
irngatiou and the purposes of life. 

There are marks of other excavations in this vicinity, and 
in the same bed. The nativcj*, however, assert their perfect 
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ignorance of tlieir use. Judging from the hi^h bnri'ei) situatiou 
ill vrliich 1 found tliem, tliesr cxravations coulJ Lnrdly have 
hccn made for wclK Blut-ks of tlic clcuvlandite, nhtch furms 
the matrix of the gem. had been thron-n out, and evidently 
broken up in search of what it mi^ht be suppcsi-d to contain. 
The excavations were shullow, but estenetve, iind the quna- 
tity of the broken up gangiie very large ; it (the cleavlandlte) 
can be traced in tlic rocks in thu vicinity to an extent, east 
and west, of about thirty-ei^ht mites ; and it is likely that, in 
ancient times, antecedent to Mahomedan conqucit, when rights 
to landed property were more secure, the gem was obtained 
in abundnnee. Now, the aurface veins appear to he completely 
exhauhtf^d id all the excavations I examined ; but it \s prohn- 
blc, Irom the inquiries I made, that it is etill accretty procured 
by natives from certain bcaUties in this district, as it still 
forms an article of truthc in Indian baxaore. It ha3 been 
thought, with some reason, that the largest crystallized Beryl 
ever known, weighing six ounces, and costing I*.&00, and 
which was supposed to have been brought to Europe from 
Ccylcai, wa* the produce of tlie Beryl mines of Coimbatour, 
us neither Davy, nor any of the authors conversant witli the 
mineralogy of Ceylon, mention its existence on tliat island. It 
has been stated positively that it does not occur there. 

To Mr Heath the merit is due of having first brought these 
mines under the notice of government. Mr Fisher, tlie enterpri- 
sing land-iiraprictor of Salem, iufonned me that the gem was 
first discovered by the diggers of a well on the estate of the 
village Potail, who sold them secretly to the itinerant jewellers 
and ehittys, who purchased them in large quantities for a mere 
tiiilc, and sold them at an immense profit at Matlraa, I'ondi- 
cherry, and other Enrojieon settlements. This, coming to Mr 
Heftth's knowledge, afl^orded n clue by which he was enabled 
to trace the beryl to its situs. Hs lost no time in obtaining 
the conditional consent of govcTnment, and arrungiog witJi 
the native owner of the laud. Muiing operations were caiTied 
on for about two years, and were discontinued in consequence 
of the mines being cxliausted, and the expense of draining oiT 
the water. It ba^ now (1840) reverted to ite original purpose 
bi irrigation, and is blill the property of the l*i;tiul ^vho oiigt- 
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nslly c&ttsed it to b« dug. This venerable old Hindoo, Clun- 
DmilB Goadi, wfaoiie faair anti beiiril nre blnuuluMl b_v ap?. [>&)<1 
me a Tiait at the mine. H«> infuruiMl nii> tluit it is u]>wardH uf 
fortjr years ago since ho dug it ; and that, mitil Mr Heatb'ii 
dtscorery, about twenty-tw yean »^, h» had nut the slightest 
idea of the treasures vootained in his ovm well, and of which 
he had been robbed for eighteen yesrit by the peoi>Io ho em- 
ployed. 

In India, the beryt appears to bo alinoct e«nfined to tliis par- 
ticniar district. The natives, however, inform ine that it oc- 
curs at Vaniimbadi, at the northern base of the Nii^herriea, in 
rocks of a similar age and petro^aphicul diuracter. In Kiiropo 
it oceors also in the primitive r^tcka — in tlic (granite and gneiss 
formations. 

On the ConstntclioH of Circular Toirert. By Euward Sang, 
Esq., Civil-Engineer, Edinburgh, M. S. A. Conimnnicated 
by the Society of Arts.* 

Some years ago I submitted to tlie Sot-iety of Art« an es&ay 
on the conrtniction of Oblir|no Arclies, in which the oonipleto 
tteory of cyliudroid arches was developi-d, nnd the »pplicit> 
tion of that general theory to sunie particrular unties wah given. 
From that ititjniry, there resulted several bea«tif»l general 
propositions eoncerning thp voiLssoirs of which nrehes nve to 
"be built; in particular, it was found that in a properly eon- 
Ktmcted arch, where the bod of the stone is proportioned to 
the strain which it baa to bear, the cross sections of the areh 
stones are all equivalent to eaeli other. 

The investigation of th« <jhlL<p)e arch is only one case of 
the general theory of Vaults; and I would have devoted tliia 
paper to tlmt general theory, had 1 not Pelt tliat an ahstrai-t 
generality is liest appreciated after a few of it^ special casea 
have been examined. In the present paper it is, therefore, 
proposed to examinH another pnictirnlly important case of 
vault, namely, tlmt wliich occurs in building a circular sdgnal 
tower. 

* Bead b«furc the Sucieiy or Acts for Scoiliuid 15tli April iUM. 
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Before prooeediDj; to analyse tbo proper mode of conetruc- 
tiun, it miij bo useful to \icve the defects of the fonus hitherto 
adopted; the utility of the iiiijiiii'y nill be seen, nhcn it is 
llievTD that the coDtmon constriidion introduces into the htiild- 
ing one t'lnucnt of Kclf dct^uy. 

All the building materials vrith which w« arc acquainted 
consist of granular particles united bynccmcnt, or of crvstala 
closfily imimctfd among each other. The fonuiition of saud- 
Btone, and the composition of granite, «ene well to exempUfy 
the tiro classes. 

The ^ains of tjuartii, of which sandstoiie is composed, may- 
be regarded as poeHc^stng absolute strength, provided their 
latarol sproading bo rcsittted ; thua, if a i)uantity of sand be 
put in the bottom of a cylinder, and if a piston he brought 
down upon it, 110 conceivable prcssurw will, so long as the 
houndiug cylinder rt'iuiiiiii*, ilosti-oy the imrticicsof sand, tma- 
pne these gi'aina to have been deposited from a gently agi- 
tated fliiitl, and it will itppcar that eacli Succesfflve particle 
scekn a position the iiiont coiifonuable with tlie contigriottH 
cues, &o as to give nearly the greatest pos^hle compactness 
to the wliulc. After this deposition has taken place, otiier 
matters is gradually accumulated aliovu, until the body of sand 
be subjected to an iutcnt<(] prtissure. In this bttxte of things 
a slow intlltratioii of water, uontaining calcareous or ^liceous 
matter, goes on, and there U gradually forukcd around tbo 
grains of sand^ and between thcii- ountiguuiifi surfaces, a calc 
ur ulico'triuter, acting like glue iu inducing a cohesion pre- 
viously awanting. 

A slight attention to the circximstancos under which this for- 
mation tukes place, shews that while the cement is formed under 
the hydrostatic pressure due to the depth of the waters, the 
sand particles, around which it is placeil, are subjected to that 
pre!>»ure, and ah-io to the weight of the superincumbent solid 
material. 

Whut. then, will be the consequence of removing thesaad- 
from the position in which it was originally formed { 
I soon as tlie hydrostatic pressm-c is removed, both the 
and the cement will expand, the expansion being pro- 
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portional to the height of the hrdrostatic eohimn, and to tho 
CAnipres.qihilit>' uf Uic 6til»tunci>. 

When the cement U irt' the flaiiiu nature with the grains, 
hotb expand alike : tuid hence the mutual uctiun of the purts 
16 not afrcuti;d ; but wbcin the vcmviit iis uf u different nittiire 
from the ^mtasr the removal of tlie hydr04t«tic pre»>ure will 
occobiitn oDc of two l-Ibmcs of cHuet«. If the cement he 
moru euiuprvsaihlc thaD the gnmu), it will e^ipsnd more, and 
separate them MmenhAt from each other ; the afrgi'C'gate will 
possess all the vohesive power of the cement. If, on the other 
band, the eeinent be letut compressible tlinii thtt ^rraioG, the 
superior exixaiuivcnem nf these n-ill, on the removiil uf tho 
h^clrostutic pressure, distend tiio cement, and the coiieei rences 
of the miiia will be dimiiiLthed. The sutidstone having been 
drii'd, let the weight of the superior strata be removed ; the 
cument n-oA not subjected to any strain on account of tliat 
Tveig'ht, it will not expaad ; but the f^rains which supported 
the whole of this weight will expand vertically, and will thus 
distend the cement, and diminish its cohesion. 

In all cases, then, the cohesion nci-oss the strata, of a rtra- 
titied rock, must be diminished by the simple remova] of it 
from its site, while, iu some fuses, the cohesion in tho direc- 
tion of tho strata is also diminished b^ the mere drying of 
th« rocke. 

The nrcuracy of tlieso inferences Is well established bj 
many familiar examples, among which the spontauoous crum- 
bling of various shales is conRpicuous. It is to be regretted 
that we have as yet no aeemnte experiments on tlie compressi- 
bilities of minei'iil substances, otherwise the comparative cohe- 
sive strengths of various species of strutilied rock might be to 
some extent inferred. 

It thus follows, generally. 1h:it stratlfiied rocks are eapahle 
of but slender resistanco to distension; besides, Laving but a 
limited range of stretching, they can rcHist but a very slight 
blow, — a cb'cumslsnce which our stone-masons are in dmly 
_ habit of rendering available, anil of which the more consp!- 
B cnous phases m'e illustrated in the freestone and tlie slate 
I quarries. 
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pble ; their strengths must necflssarily have reference to the 
niati'rial of wliich tlioy ar^ formed, to the relatiTe thermal 
expansions uf Ibcir compunviit par(^ and to the coniprcssibt- 
liljf nod JistenMbility of these. WTien in a state of fnsion ftll 
the parts of such rocks are Bubjected to a liydrostatic pressure, 
&o that -vn: may CAi>ect less difference of cohesive strengths in 
yarious directions than in exhibited in stratified rocks. 

In gcncred, thcu, wc arriFo at this conchi»inn, that stones 
ore Ices able to bear disten^onfl than compressions ; that it ia 
nearly Indifferent in what direction stones from massive rocka 
may be pUiced, but tliat stones from strata ought lUvrays to be 
so placed that Ihc j^eate&t pressure to which they arL- subject- 
ed may be perpcndicidar to the plane of stratification. 

Keepinjc these principles in view, let us exauiiiie (he ordi- 
nary conetniction of fiignaJ towers. 

These towers are built in horizontal courses, gradually 
spreading out at the base to reai&t the greator atrain ; now 
here it is apparent that the ivetfjht of the ccntnd part of the 
tower must be sustained only by the foundation immediately 
under it, unless ILk j>rojccting stones be bent dtnvnwai'ds at 
their inner ends, so as to canse their outer extremities to hear 
some part of the load placed on thcni. It is in this way alone 
that tlie weight of the stiucturc can be distributed over the 
extended foundation when the courses are Lomontal. The 
ordinary mode of ronstructing sn^ich towers thus call into 
action that species of strain which stones are least of all ca- 
pable of resisting: the inequalities in the meuhanical states of 
the integrant parts has leave to act, and the necessary conse- 
quence must be a shortening of the duration of the building, 
When such towers are subjected to the action of the waves, 
the outer stones, which resist the first and heaviest blows, are 
much less securely fastened than otherwise tliey nilg-ht be," 
and thus another iTiiperfeetion makes its appeat-iince. 

The inefficiency of the horizontal courses in preventing 
-""'ocation by heavy seas is so obvious, us trt have given rise 
stone introduction of dovetails and dowalls, for the purpose 

So soog Uie stones of one course, and also the different 
graina iuicn;ther. 'I'he formation of dovetails occasions a great 
''eriu), i» expensive ia ivcrkmanahip, and, after idt| 
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depends for its efficacy od the worst (jimlitj' of stone, and on 
t>uit quality exlilbited in its worst form. The dovotail has, 
in fact, tlid advautage uf a. wedge, and tendn to break orer a 
piece of gtone at its narrow part ; nor does the dawail a[ipear 
under a more promising :uspe('t. F ijocstion whether the re- 
sistance to disiui'atiun ohtaiiit^d in this wiiy, be comparable 
witit that wlilch results from the friction of one stone upon 
imothi-T under an enonnou.s pressure, nssistod as that friction 
must b(! by tilt* cuiit«ulidatiuu of gooil mortar. 

The greatest strength and maximum stability of a structure 
are obtained when tlie parts ar« so fonu«il as tliat a perlbet 
equilibrium would exist altliotigh there wero iiu friction be- 
tween the contiguous siirfai'es. I'he friction and thu cohe- 
sion of the mortar are then over and above what is needed 
for stability : whereas, by any other arrangeiueut, pai"t of the 
latter elements must go tugive mere stability, the remaining 
part only sei-ving to resist extraneous iuBuences. 

On the supposition that the whole of the weight is equably 
distributed over each ItoriKontal section, the fttrm of a towM- 
of solid niasoury, which sliall have each portion equally pr««a> 
cd on, has long been known to be that of a logarithmle conoid. 
But it cannot at once be iuferred, that the same form will 
hold when the iuterual structui-o of the pai-ts U taken into 
acconnt. The same foi-m was given by Professor Hobisou as 
that required for a suspended rod, and lately i*rofesRor Forbes 
has again proposed it for the tthape of Gothic peudiuits. for> 
getting, it would appear, that such peudant^ do not hang by 
the cohesiuu of the stones, but tliat they are built upon an 
internal rod. 

The form which would result aa the coirect one for a solid 
tower may not be applicable to the situation luid pm-poses of 
the buildiog. There is no need for restricting ourselves to 
this or to any other paiticulai- form, since, the form being 

1 given, we may set ourselves to inquire what ought to be the 
mode of construction. 
By way of Ic-muia, I shall first consider the law of strain 
among the parts of a curved wall, regarded as vei-y thin. 
Let CDEl' be the end view of a cm'ved ivall : then, in or- 
der that the pressures may be trunsniittcd along the line 
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CDEP, it is requBttu timt the- jointe 
trf the BtonCE be pcrpciidieular to tliat \ 
conre : let GHIK reprftseat one of 
thsse stone*. The upper surface GH 
ia snl]joi-t«d to n prc»8ure hi the di* 
rectioD of the tan(,'etit to the curve at 
the point D ; the under tmrface KI to 
a pressure upwanls in tho (Urcction 
of tlie curvtr at the point H. Put p 
for the pi-csturc i\t D ; /> 4 <//» for tJiat 
at K; put rIko i fur tHc inclination 
of GH, i^di for thot of KI lo the 
bortson. 

The pt'eiwure on Gil may bo dc- 
compwed into two, one vertically 
dmrnirards, represented by {> cos /, 
and one horisontally townrd^ the concavity of the curve p 
fiiu I. Ajroin, the pressure on KI is decomposed into 

(/* + rfp) co8(i + rf^=/; cos i + rf/i cos J— ;»rfi sin / 
vertically upwards, and 

(/» + rfyj) sin {i+dt)=p sill i + dp s'm i -i- jt d i eos i 

horizontally from Ihe concavity. Let dm be the weight uf the 
stone ; thcu we have, as the sums of all the actions hltliurtu 
cousidercd, 

dtv—djf cos i+jidi oin I upwards, 
dp sin i+pdi cos i' horizontally 

fi'om the ooncarity. 

It thus appears that there cannot be an equilibrium from 
these thi-ev eources, unless / uud rf* be each zero ; that is, un- 
less tlte n-all be vertical throughout. Jn all cases, eithi-r of 
ineiined oi' of curved walls, there must be some means of sup- 
pljf-ing a pres&ui'c from tho convex side. 

There are three ways in "wluch this pressure may be ob- 
tained : two of them relating to a. cylindiieal wall, such aa wc 
have been considering ; and one to a ivall curved ia two di- 
rections. 

In the/r«/ place, wo may conceive the end GK of tho stone 
to be dressed vertically, and to abut agiiiiist «ome firm ob- 
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st&cle, capable of relating & liorizunbtl thrust. Let tbat ho- 
moiitul thrust he dh ; then liave we, 

drv — dp cost +pdigininC . . (A.) 

dh—dp sin i—pdi t*o.s i = . . (B.) • 

or, die=d(p coAf) (A.) 

dh = d{psinf) (B.) 

whence, integrating, 

«.' sec i=p (C.) 

A=/i 8iili=«' tan (■ . . '. . . (D.) 

conclusions which mif^ht easily have heen obtained without 
the assistance of the integral calculus. 

In the Heefotid place, the stone GHIK muy he supposed to 
abut npon an inclined S'urfaee ; that is, the vriUl CDEF may 
be eupposeJ to Ije laid into n site roniiy pr^^pwcd for it. The 
tctaining pressure is now not horizontal, hut inclined to the 
borizon at the angle i-i-^di. Let that pres&ure be dy ; then, 
decomposed in the vertical direction npwartbj, it'ui dq . siu i; 
and in h horizontal direotiun outwards, it is dy cu&i: hence 
the equations of equilibT-iura now are, 

die=dq sin * + d (p cos i") . . . (li.) 
=^dy cosi+d{pMni) . . . (F.) 
equations which are no longer inlegrsble without a dnowledgo 
of the iiaturo of tlic curved surface, and of the law aceonlinf; 
to which the thickness of the wall varies. 

As the (licory in which 1 am at present engnged is essen- 
tially that of retnining- walls, I iimy he allowed to pass be- 
yond the Icniuiatie limits, and to exhibit the actiuil adaptation 
of tbe streni^th to the strain. 

In the first ease, wIil-u the retaining pressures are horiKOii- 
tal, Uie iovostigation presents little or no ditticolty. If / be 
put for thu thi<'Uue»i of the wall, and / for the length of the 
curve, tdi will be proportiona.1 tu the weight of the stone : 
indeed, if wo take one cuhic foot of the tilone as the unit of 
sveiglit, and lonsider only a longtli of one foot of wall, fi/ 
will take Uie place of iiv in etiuations (A.) and (B.). 

Ueaccwe have, iuppomig^ tu he pco|iortioaal to f, tltatie, 
p-mt. 
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t—~»6ci; w,dti}=-wdtseei; 
n n 

hencenK—^dte=di sec £, and thus n. Nap. IogR>= A/f eeci. 

On riie other hand, when the retAitiing pressure is perpen- 
dicular to the surface of t)ic wall, ecjiiatioiu (\i.) and (P.) he- 
come 

tdr=d^smi^Hd (fcosiy . . (G.) 
=rfjc(»i + «rf(/sin0 . . (HO 
by ht?lp of which ccjuations tlie laws of tbickneastiijj in a.ny 
particulnr case may be dUcovcred. 

To rettim now to our origi- A 
nal&ubjert, thatof circular hol- 
low towers : — lei AB he tlic 
axis of the tow«- CDEF, the 
outline of the thin wall which 
formB it; DSeK one of the 
stones having its herls D8 and 
Ef peqiendicutar to the curve 
of tho wall. Since the tower 
is supposed to coiiast of a mere 
shell, there is no substance to 
oppose a resistance on the eiir- 
faccDE: yet, without someont- 
ward pressure, the building 
cuuDot possibly he stable ; how 
is that resistance to be obtain- 

The tower being conoid, the 
stone may be conceived to be 

mchided between two vertical planes pasaing along the axis 
AH, and inclined to each other by some angle 3a. The stOQC 
will thus be wedge-sbapod, and the pressure on its ends, one 
of which is DfliE, will prevent it'froin advancing to dfi. 

In the case of the straight wall, wo oonsidorod the action 
of a portiou of it one foot long, that is, included between two 
parallel vertical planes one foot apart ; but in the case of a 
cireular tower, we cannot have rocotirse to tho same cxpe- 
tli&nt, and mast take, instead, a pnrtLon inchtdcd between two 



Mr Sang on the CcMtruelion of Gretdar Towert. 363 

rertical ])1anes paniag through the axis AB. and inclined at 
aoiue suiiill angle a. It is ((uite ubvious, that the weights of 
the parts under coneideratioii will be proportional to «, aod 
tluit, ou this account, a must enter as a multiplier. 

Potting r for the radius rfD, the area of the upper bed of 
the stone most be mt; and if » be the pressure od each 
square foot of that urea, nrttt most tiiko the place of p id our 
former investigation, while ratdl takes place oi dw. 

The tower liciiit' hollow-, there is no substance to resist di- 
rectljr tlie twlvunco of the stono towards de : that resiiitancc is 
afforded by the pressures against the ends of the iitone, or, bo 
to speak, againtst the two hounding vertical planes. Put t for 
tlie end fiti-aiu, and each stjuare foot of DJtK, and the whole 
cud strain will be «ldi, which, acting at an incUuatioii a, ts 
decomposed into sfdi sin ce, in the direction f/D ; this ex- 
pression etdt sin a, or, on account of the smallness of a, 
fttiia taken the place of dfi ; and we thus have 



fr 



= i arfdl = aartcfMi 

= I tidt = tiart sin r 

rfm 

observing that ttri = --, we find 
at 

dm , 
» = H -7-, cos rf, or . . . 
at 



af sec * s n — 



(L.) 



as before, go that if the structure bo otjuilibrated, that is, if » 
be constant, we mi3st have n* before 



n nep log w ■= f ill sec i ; 



but the thickness no longer follows the same law, for the re- 
sisting hurface, being extended in proportion to the radius r, 
as well as to the thltkness /, rt takes now the position which 
/ alone formerly occupied. To fix this point more firmly lu 
tlie mind. 1 niay remark, that, in tlie case of a circular tower, 
the thickness does not necessarily increase witli the depth. 
TOL. XXIX, MO. Mill,— OCroSEB 1840, S 
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since Uie atigmentfttJon of tlio rosUtitig Burfiice, from die 
grotar ^read uf tbe circle, maf be sufficient to compeaaate 
iat yie increased strain. 

Id the circahr tower, there is anew element, the ittrain « 
on ench square loot of the cml of the stone. Observing 
that, in the er|uatioo (K.J a i* ooostam, we find 

5/rf/=rf(«r/8inO (N.) 

whence, it is evident, that in an eqoilibrated tower, 

., ti (r/sin 
«(//= n~^ i, or 

adl = {rin idr + r cos i" rf(' + - sin idt] . (O.) 

^llie strain « must incruase with tbe radius of the tower, 
ttfSine of the wall remaiuiug the same ; and tliiu the end 
stnin upon the stones of a curved wall is greater with the 
greater radius of cnrvature. In practice, it is important to 
pn>vide that the cud ten&iun a do not exceed the bi.'d tension 
H : were it to do so, the stones irotild need to be set op edge- 
wajrs. 

Having now given the general theory of circular towers 
formed of a single sliell, 1 may now proceed to apply that 
theory to a few Bpeciid cases. 



1. Boilom Conical Totvcr. 

Id this case wo have i constant, 
and coQtttlng I = AD firom the 
apei of tli(3 cone, we have r = I 
sin 1, and thos in the equilibrated 
building, 

n . nep log w = / sec / + r, or 

SOC l' c 

nop log «! — / + -, and 

n n 

thus 

«j = » » 
where the arbitrary constant e 
tniist he drtermiiied in reference 
tu jwme starting point of thv sys- 



Bfir Smg m M« OoiulmettoH ttf drtmtar Tmen. 366 
tern. The equation may be pat in the form 

e saci.l 
W = c" . e " 

and on maMng / zero, that is, on taking the state of matters 
at the ^>ex of the cone, 

c 

and thus it appears, tliat, even at the apex of the cone, there 
must be some exteaoeous weight. Subetituting, we have, 

m — (w) e " 
sect 
«•, if we pat e *' ss E, 

«> = (»)£; 

and thus it appears, that the weights above two given points 
D and E have their ratio measured by the intervening dis- 
tance DE. 

Having ascertained the entire weiglit piled above a given 
point D, we can proceed to inquire how the thickness of the 
wall is to be regulated so that tliis arrangement may be 
brought about. 

Differentiating, we have, 

^ ' n 
bat drv = r.2vtdl, taking the weight for the whole circuit 
of the building, and hence 

(n) ^1-d = ^vrl = 2vtl sin i, 
n 

(«>) e' 

**^' '~»sin2i I- 

A glance at the above value will shew that the thickness t 
has a minimum value. We have in fact 

, H ;.^e'-e^ 

'" = ^;iK2i — p — ^' 
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i»8m2i P 

and hence ^ ia a TniniwinTn when 



d/. 



/ = 1, or when / = « cos i' ; 

ft 

now, it is to be observed, that » ia the hei^t of a column of 
stone eafficient to prodace the actual strain upon any part of 
the bed, and thus, having laid off this distance n = An, and 
drawn the perpendicular nN to AF, N is the point at .which 
the thickness of the wall is the least 

2. Logarithmic Conoid. 

Let (Fig. p. 252.) CDEF be a logarithmic curve, having 

AB for its axis, then putting Arf = «, r = (r) e^', (r) being 
the radius at the top, and m some arbitrary constant We 
have now, equation (M.), 

H . nep log If = / d/ j- 

i£ 
dz 



J dz 



now, here, dr = (r) me**' dz 

= rmdz ; 
whence, di* = ?*ib* rfa*, and 

dp =: {^n^ +1) rfje"; whence 



n . nep log w = / dz (i*m? + 1) 

^fdz((ry^^' +1) 



= . + Cr)« — . 

= z + ~~ + c. 
2m 



Putting a = 0, w = (w), we have 
n .m 
mb&nce lobtxacting, 



n .nep log (w) = + ^ + c; 
Jm 
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hence the logarithm of the ratio of the we^;ht at D to the 
weight at C conaists of two parts, one proportional to the 
depth At/, the other proportional to the excess of the area of 
the horizontal section at D ahOTe the area of the horizontal 
Motion at C. 

DiflFerentiating the above equation, we have 

n — ~\\ -^ )J~{2me )\dz 

.=(1 + We*"")''^ 

= (1 + ^dz% 



whence 



rfw = (nj)e"^ ^^ ' (1 + ^)dz; 



BO that, taking the weight alJ round, we have dw=2 trtdl— 
2vrl^(r'm* + 1). dz, or 






l + r* 



rrs/(l + m*f*) 



3. Parabolic Tomera. 
In the first place, I shall consider the case of a conoid 
ftmned by causing a parabola to revolve upon its axis ; the 
tower will then present a convex appearance. 
In this case, we have 

2/r = «*, or 
2/dr = zdz 



whence 






» nep lognj =y ( 1 + 4^) ^« 
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1 ^ 

Here we oliBerve at once that 

» nep log (ro) = c ; whence, 

iineplogT— r = « + 



Now, taking the weight all round, 

s? 
dtp — 2 «■ 2~> '^^J while, from the above equation» 



w = c 






,„d rff^^^y^-.rf. 



ow = ;-^^ — rfa ; SO that 

4/» 



»(-^) 






1(* ^ 12/0 



^.s/iTMT^ 



w«* (w) 
This expression gives the thioluiess infinite at the summit. 



Of tlte Belation of Tradition to Pal(etiology. By the Rev. 
William Whewbll, B. D.* 

1, Importance of Tradition. — Since the PaUetiological 
Sciences have it for their businftB» to study the train of past 
events produced by natural causea down to the present time, 
the knowledge concernmg such events which is supplied by the 
remembrance and records of man, in whatever form, most have 

* From ProfeBSor 'Wtewell's valuable work, entitled, " The Philosophy of 
Uie ladacUyo Sciences founded upon their History." 1840. Vol, 2. 
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an important bearing ujion these scitmocvi. All cliAngoa in the 
coadition aad extent of laud and mto, which liavo taken place 
wiUiin liiAn*B otMcrvation. all cflects of diiliigcs, aca-wavca, 
rivers, spriogs, volcnnos, oarthi|uakcs, uo<l tbo liku, which como 
within the ronch of human liistor^*, bavu a strong iiit^ircst for 
tho pahetiologuit. Nor is lio lera concerned in all recorded 
iostaacee of the inodilicjition of the forma and bubittt of |i1aiit« 
and attintals, by the operations of man, or hy transfer from one 
land to aaother. And when ^te como to the I'nlietiulugjr of 
Langungu, of Art, of Civilization, wo tind our aubjcct Btill more 
ok»«e]y connected with history ; for in truth Uieso arc hiatori- 
caJf no k-as than paUetiological inTcstigations. lint, coiilining 
ouradvott at prevent to tlie mnterial ttcienocs, wu ntay observe, 
that, though the importanoc of the information which lrad:V 
tion givca us, in the sciences now under oar consideration, no, 
for iimtancD geologj't lian long been tncilJy rvcogui&cd ; yet it 
'\e only recently that |treologu(t« have employed Uicniedvce ip 
colligating their hintoriciil facta upon anch a HiaJo and witli wich 
compreheiiuivc views a« an> ro<iuired by tllc interoat and iisu of 
ooIWction« of thia Ttind. The Easiay of Von Hoff,* On the Na- 
tural AihrtUioM in tht ftar/itee of the Kartk tehich aiv proved 
bg Tradition^ was thv work ivbtch firet opened the eyes of 
geologi»t6 to the extent and importanoe of this kind of invcati- 
gation. Sinc«tliat lime the same path of ronearcb has been pur- 
sued with great porsevenuioo by others, capcciolly by Mr LyoU ; 
and a now jmslly coiutidcred an an oawmtiaJ portion of geology. 
2. Onmeelion of Trutfition attd SeiertiX. — Evcnta which wo 
might natnrally cxpeot to have some bearing on geology, aro 
recorded in the liibtoricnl wntiuge wluuh, even on mere human 
grounds, have the «troug08t claim to oar respect ue records of 
the early history of the world, and arc confirmed by tho tia- 
ditiouK of various niittone aJl over the globe, namely, tho Fcr- 
motioo of tho earth and ite population, and a subseqnent de- 
luge. It baa been made o matter of controversy liow tJio nar- 
rative of these ovontB js to be understood, $o om to make it 
agroc with tho iacts which mi cxuuiinatjon of the carth'B 9W- 
facs and of its vegetable and aiunuJ population dhdoson to OB- 
Such controvcrsie*, when tlioy arc conaidered as merely arch- 
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seologfical, may oocnr in any of tho paljetiological i^ieneee. 
We may hare to compare and Ut rceoncilo the evidence of exist- 
ing phenomena with that of hitiboricaJ tradition. Bub under 
some circuiDfftauceo tlii^ procesH of conciliation may asmimo an 
interedt of another kind, on which we will niaku a few remarks. 

3. Karural and Pravidenlial JJislory of Hit fferld. — >We may 
oont^MDplato the existence of Man upon the eorUi, hitt origia 
and his progreeii; in the MiiQe mnnner as we oontomplatc Iho 
existonoe of any other race of amtnals : namely, in a pmrely 
pabetiok)gioal view. We may consider how far om- knowledge 
of laH'H of causation cnabica ua to explain his diffusion and mi- 
gration, hJH diHtfrences and resemblances, his aetiont) nnd workit. 
And this is the view of man as a member of tho natural course 
tiftbin^ 

But man, at the same time the contemplator and the mibject 
of bin own contemplation, endowed with faculties and powers 
which make him a being of a different nature from other ani- 
mals, cannot help regarding his own actions and enjoymeiita, 
hia recollections and his hopes, under an iuspcct quite different 
from any that we liuye yet had prettcnted to u:^. We have 
been endeavouring to place in a clear light the Fundamental 
Ideas, such as that of Cause, on which depends our knowledge 
of the natm'ul course of things. But there are other Ideas to 
which man necessarily refers his actions ; he is led by his na^ 
lure, not only to consider his own actions, nnd thoAe of lii-s 
fellow-men, as springing out of tins or that cause, leading to 
this or that material result ; but also as good or bad, as what 
they ought or ought not to be. He has Ideas of moral rebk- 
tions OB well an those Iiloas of material relations with which wo 
have hitherto been occupied. Ho is a moral as well as a na- 
tuntl ageut. 

Contomplating himp-'elf and tJio world around him by the 
light of hia Moral Idtas, man is led to the conviction that his 
moral faoulties were bcBtowed upon him by dcagn and for a 
pur|H>ad; that he Is the subject of a moral government ; that 
the cottrso of thw world ia directed by the Power which go- 
Tome it, to the unfolding and perfecting of man's moral n«- 
tmx> ; that this guidance may bo traced in the cai-eer of indi- 
viduftU and of tho world ; thiit tUtre ia a /'rutidfntiai as ^%. it 
ssjt iutoraJ course of things. 
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Vet this view is beset by no emull difliciilties. The full de- 
velopment of man's moral faciiltins : — the perfection of hin n»* 
tore up to the mnnaurv of hia own idcaa ; — the adaptation of 
Iii:^ moral bfiitg to an ultimate destination, by itn trarviit 
through a world fidl of moral evil, in which i*ach hft<i Itls share ; 
— arC! cflbctd for wliich the «oonomj of tlio world appears to 
contain no ade<^uate proviBion. Man, thongli aware of hia 
moral nature, and ready to bolinvo in mi ultimat« destination 
of purity and bleMednew, in too ft-cble to rc^i^t tbe tempta- 
tion of evil, and to rettore his purity when onc« loirt. He 
cannot but look lor somo confirmation of that providential 
ordvr which b« has begun to believe ; »ome provision for thoss 
deSciencies in hw moral condition which ho baa begun to feel. 

He looks at the hiatoi-y of the world, and he finds that at a 
certain period it offem to him the promise of what he seeka. 
When the natural powcrB of man had boon developed to their 
full extent, and were beginning to exhibit symptoms of decay; 
when tho inti'Uuctual progresa of the world appeared to havs 
rea>chcd its limit, withont supplying man's moral needs i we 
find the great Kpoch in the Providential hiistory of the world. 
Wo find the anuouneement of a Dispennation by which man's 
defioienciee nhall be supplied and bis nspirations fulfilled : we 
find a prori&iuii for the punficn,tioi>, thn Ruppnrti and tho ulti- 
mate boatifioation of tlioae who tuo tho provided means. And 
thns tho providential course of the world liocoraee confiistwit 
and intolligiblo. 

4. The Sabred N^<zrraMre. — But with the now Dispensation, 
we receive, not only an account of its own scheme and history, 
but also a \vritten narrative of the providential course of the 
world from the earliest times, and oven from its first creation. 
This narrative is recognised and uuthoriscrl by the new dia^ien- 
ttation, and accrodttcd by eome of the same evidences as the 
dupeoeatioD itself. That the existence of «>ncb a eacred narra- 
tive should bo a part of tho providential order of things, cannot 
but appear natural ; but naturally also, the study of it leada to 
some difttculticfl. 

The saored narrative in some of ita earlient portions speaks 
of natural object* and occurrenoeM pcei»e«ting them. In tho 
very beginning of tho course of the world, we may readily bo- 
Gere (indeed as we have seen in the la«t ch&^Afiir. oav «cwni^u&(^ 
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nsearelies lead us lo beliore) tliat each ooouireQcea wer« very 
difibrcnt from luiything which oow takes place ; — difTureiit Ui 
nil extent and in a manner which wo ca-nnot pstimate. Now 
the nan'iitire must itjKtak of o1>ject« ami occurrence!) in tliH 
wools an*! phrases which liavo derived thou" meaning front 
their application to the existing natural state of thingR. \Vh(!ii 
applittl to an initiaJ supernatural state, tkcreforo, thewj words 
and plinuies cannot help being to us ohsciire and mysterious, 
perhaps ambiguous and seemingly contnullctory. 
i 5. P^cuUits in interj/retin^ the Sacred I^arrutxve. — The 
inoiTil and providcntiiU niatinns of man's condition are so 
much more ini[xirtant to him than mere natural rtlatlons, that 
at first we may well suppose he will accept the Sacred Narra- 
tive, as not oul^ uni|uc3tionu.hlo in Ms true imjvort, hut altio aa 
a guide in his views even of mere natural relations. He will 
try to modify the conct-pttonH which he ontcrtixiiis of objoctH 
and their properties, so that the Sacred Narrative of the su- 
pernatural cnndition shall retain the first meaning whinh he 
had put upon il, iu vitiuc of his own habits in the uaugu of 
langnago. 

But man is no constituted that he cannot persist in this pro- 
cedure. Tbo powers and tendcncios of his intellect arc sucli 
Uiai ho cannot help trying to attain true oonoeptiona of ohjccts 
and their properties l>y the study of things themscltcs. For 
instance, when he at first read of a firniamcnt dividing the 
waters above from the waters below, he perhaps conceived a 
transparent floor in the skios, on whbh the superior waters 
rested which descend in rain ; but as his observations and hid 
reaBoningii satisfied him that 6uch a floor cuuld not exiat, ho 
hecanie willing to allow (as St Auguetine allowed) that the 
waters above the firmament arc in a state of vapour. And 
iu like manner in other subjects, men, as tbcir views of nature 
became more distinct and precise, modified, m for as it was 
necessary for oonststcncy's aalie, their fir^t riidc intcrprt^^tatioiifi 
of tho Sacrud Narrative ; so that', without in any degree losing 
its import as a view of tho providential courisv of the world, it 
should be 8o concoivod as not to contradict what tliey knew of 
the natural order of things. 

But thia aL-cumui^dation was not always made without pain- 
fui etruggka a/a^ jiugrj coatrovevaies. When men had coa- 
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coivdd tho oceurrenceti of tUu Sacred Narrative in a particular 
niaancr, tlicy could not rca<lily and willingly adopt a new mode 
of conception ; nnd tliey resisted all uttcnipta to rccummcnd 
it to them, as attacks upon the sacrodoeas of tho Narrative. 
They liad dothed their belief of tlio workings of Providence 
ID certain imagi^s; and tb<.-}' clung to tliOMj iiuugc^i with tho 
penniasioo that wiUioub them their belief could not subsist. 
ThiiB they imngined to themRelves that tho e.'ui.h waa a Hat 
floor, liolidly and brondly laid for the cuuTcnioncc of man, and 
they fdt as if tho lundnew of Providence was disparaged, 
when it was maintaine<l that the earth was a globe held toge- 
ther only by tlie unitujU attracti<Mi of iii parts. 

Tho moat meiaorubk instance of a stnigi^Ic of this tdnd is 
to be found in the circumstances which attemleil the introduc- 
tion of the UetioconLric Theory of Copt-ruicus to general ao- 
ooptaDoe. On this controversy 1 have already made some ro 
marks in the History of Scicuov," and huve attempted to draw 
from it awnv lc(<sonfl which may be useful to lis when any simi- 
lar conflict of opinions may occur. 1 will here add a few ro- 
fiectioiis with a similar view. 

6. Such diUkulim inetitaUe. — lu tho iiiwt pfc«», 1 rfraark 
that such moditications of the current interpretation of the 
words of Scripture appunr to bo an inevitable consoi)iienoe of 
the progresNTe cbaractor of Nntui-al Science. Science is uoii- 
slAlitly teaching us to describe known fact^i in new huiguagc, 
but the tnuguiige of Scripture is alwuys tlio same. An<l not 
only so, but the langua^ of Scripture is necessarily adapted 
to the common stale of man's intellectual development, in 
which he is supposed not to be jiossosscd of Bcicncc. Hence 
the phrosL^ used by Scripture arc precisely those which science 
soon teaches man to (»nsid<.T us inaccurate. Yet lliuy arc not 
on that account the lees fitted for their piTijKa" purpose : for if 
any terms had been nsod, adaptt'U to a nturu advanced state 
of knowlt'dgc, they uinsb have been unintolligiblo among those 
to whom the Scripture was first addressed. If tho Jews had 
been t.old that water e-visted in the clouds in small dropts they 
would hare muj*velled that it <lid not constantly dvfK:end t and 
to have ex^dained (lie nasou of this, wouhl liave becu to teaoli 
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Atmology in the Sacred ^Vriting*. If ihey liad read in tlieir 
Scri|ituro Hint the Cftrth wns n sphere, when it appeared to he 
a plain, th.^y would oqW havt'l«M>n disttirhwl in their thoughts 
ftT driven to some wild and baiiclc(!ift imaginations by a doclaro- 
tion to thcni s" rtrnngf^. If the Divina Sp<'aker, instead of 
saying tlutt he ^vuuId Bet his bow in the clouds, had been made 
to declare that he would givo to wat^r the property of refract- 
ing different colours of different aiigte«, how utterly unmeaning 
to tlie hesreiB would tlie word:; have heen ! And in the«o 
BMM, the expreesions, being nnintelligible, startling, and be- 
wildering, would have been such aa tended to unfit the Sacred 
Narratire for its pluco in the providential dtep«aBation of the 
world. 

Accordingly, in the great oontrovorey which took place in 
Galileo's time hfttween thn defenders of the then cui^^tomary in- 
tcqiretatioiie of Scripture, and tho aesertorB of the Copemicnn 
system of the universe, when the ionovators were upbraided 
with maintaining opinion); contrary to Scripture, they i-cplie^l 
that Scripture was not intended to teach men astronomy, and 
that it exprewod the ucts of divine power in images which were 
suited to the ideas of uaseiontlflc men. To epeak of the rUiug 
and setting and travelliiig of the saii, of the fixity and of the 
foimdations of the earth, was to use the only language which 
would have made the Sacrod Narrative intelligible. To ex- 
tract from these and the like expressions doctrines of science, 
wax, they declared, in the liigliest degree unjustifiable; arul 
such a course could lead, they held, to no result but a weaken* 
ing of the authority of Serlpturo in proportion aa its credit wan 
identified with that of these modes of applying it. And this 
judgment has nince been generally o^isented to by those who 
most reverence and value the study of the designs of Provi- 
deneo as welt ii>s that- of the worlis of nature. 

7. Science teUs m naihtny ammnuiia Creation. — Other &{>][>&• 
TOut difficulties arise froru the accounts given in the Scripture 
of the firet origin of the world in which wo iivo : for example, 
light is represented &s created before the sun. With regard 
to difficidties of this kind, it appears that Pfe luny dcrire some 
instruction from the result to which we were led in the last 
chapt«r ; — namely, that in the sciences which trooe the pro- 
gteef of r.aiarvA eccun-nnee, we «»n in no cn*« go bach to an 
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origin, tiut m every iostanco appear to find ourselves seponitei! 
from it bj » Ktatti of Uiinga, and lui order of ovenu, of a kind 
ttJtogether diflereot from those which couie uu(Ic-r our oxporU 
eace. The thread of induction respecting tlie untural oourse 
of thu world snapa in our fingers, whi-n we try to aiwertain 
where its beginning is. Since* then, science can tcuch uh no- 
thing positive respecting the beginning of things, she can nei> 
ther contradict nor confinu wluit \6 taught by Scripture on that 
subject : and thus, ad it ii unworthy timidity to fear ooutrudic- 
tion, so U it ungroundetl presumption to look for confirunution 
in such ciuiva. The providvuttul liixtory of the world has its 
own beginning, and its own evidence ; and wv can only render 
the system insecure, by making it lean on our material wiencea 
If auy ouo wcrv to suggest that the ucbutnr liypothesis coun- 
touanec« the Scripture histon' of the fonuatlun of this Hystutii, 
by sltewing how the luminous matter of the sun might exist 
prei-ious to the «uu itself^ we should act wisely in rejectuig such 
an attempt to weave together these two Iieterogeneous thrcadti ; 
— ^the one a part of a providential wshemc, tJie other a fin^ent 
of phyracal speculatioiL 

We shall beet learn those lesaom of the true philtwophy of 
wienoe which it is our object to collect, by attending to por- 
tiotui of Bcicuce which have gone through such ori»es as we 
are now consideiing ; nor is it reijuisite, for this purpose, to 
bring fonvard any subjects which are ntill under disouaiion. 
It may, however, be mentioned that auch inasims a& we ari^' 
now eudeavom-ing to ostablLsh, and the one before us iu parti- 
cular, bear with a [>epuliar force upon those Pa!*tiologicril 
Sciences of which we have been treating In the present Book. 
8. Scientific newi, ichen /aiailiar, do tiot disturb ike authority 
o/ScTijilarg. — There is another reflection which may serve to 
console and encourage Us in the painful struggles which thus 
taJte ]>lace, between those who maintain interpretations of 
Scripture already prevalent, and those who contend for such 
Dew ones as the new discoveries of science require. It is this ; 
—that thoiigh the new opinion is reHsted by one party a» 
something destructive of the credit of Scripttu-o and the reve- 
rence which is its duo, yet, in fact, wlien the new interpreta- 
tion has been generally establLshcd and incorporated with men'u 
ennetit thoughts, it oeutMs to disturb tlwir views oC the viiWv 
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rity of tlic Scripture or of the truth of its teaching. When 
the langoagc of Scripture, InvestL-d with il« new mfauing, has 
become familiar to men, it m fouDc] that the ideas whioli It calls 
up BTO quite a& reooncUablc n» the former ones were with the 
most CDlirc accopbancc of the providcatjal (Iispensa>tion. And 
when this has been foand to l>c the coAe, all cuUimtcd persons 
took back with snrprUc at tho mistake of those who thought 
tlukt the oasonce of tlic ret-uIatioQ was Involved in tbt- ir own 
arbitrary veniion of some collateral cipciirastance m tho re- 
vealed narrative. At the present chi^, wo can hnrdlv conceive 
liow reasonable men could ever have imagined thiit religious 
rcflectioos od the stability of the earth, and the beauty and 
use of the himiiiarie.i which revolve round it, would bo inter- 
fered with \iy an acknuwlodgiuent that this rc^t and motion 
are appareut onlj'.* iVnd thus the autliority oF revelation la 
not shaken by any changes introduced by the progress of 
science in the niotle of Interpreting expressions which describe 
physical objects and occurrences ; provided the new intorprs- 
tntion is admitted at a proper flcjison, and in a proper spuit ; 
so as to soften, as much as possible, both the public contro- 
versies and tile private scruples which aloiost inevitably ao- 
company such au alteration. 

£►. }Vheii fltould old I'liCerpretations le ffwen np? — Bat tte 
question then occurs, What is the proper season for a religi- 
ous and enlightenod cenimentator to tuakc saeh a change In 
UiO eurreut iuteiiiretation of sacred Scripture i At wliat pe- 
riod ought the ostablished exposition of a passage to be given 
up, and a new mcidc^ of understanding the passage, such as I^ 
or seems to be, roijuired by iiuw discoveries respecting the laws 
of saturo, accepted in Its place i It Is plidti, that to Introdnc« 
such an alteration lightly and hastily would be a procedure 
fraught with inoonvciiienon; for if the change were made in 
such a manner, it might bo aftei-wanls discovered that it had 
been adopted without sufficient reason, and that It was nec6S- 
sar}' to Tcinstato the old expositions. And tho minds of tho 
readers of Scripture, alw.iyB to a certain extent and for a time 
disturbed by the eubversiun of their long-establislied notions, 
would be distressed without any need, and might be sorioudy 
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Wliile, on the other liand, il too protracted and 
ite rtf-dstauce to the innovntion, on tlii> part of the gerip- 
taral expositors, woold tend to Idontify, at Irn-st in the minds 
of many, the authority of tho Scripture with the truth of tho 
oxpoaition ; and thpfiforp wnuM hrin^' diserodit upon the re- 
vealed word, wheu the L'stihHshc?d interprotation was finally 
proTed to be ontcnable. 

A rule on this suhject, propounded bv some of the most en- 
lightened diguitariM of thv Honian Catholic church, on the 
occasion of tho great Coporniean coDtroversy hegtm by Galileo, 
aeems woU worthy of our nttontion. Tho following was the 
opinioa given by Caniiiia! Rellarmine at tbo time :^" When 
R demotuiration ehall he funad to ot!tabli!ili the eartVa motion, 
it will be prop(?r to interpret tho saercd SeriptURS othorwiic 
than tUoy have hitherto been intcrpruti*d in those pas-sagea 
where mention is made of tho stability of tho earth and move- 
ment of the heavisis." This appciira to be a jndioious and 
reasonable maxim for fluch eases in general. So long as Uio 
supposed sciciUific discovery ib doubtfol, tho exposition of the 
meaning of Scripture given by commentators of esLablished 
credit is nut wantonly to be distnrbed : but when a seientitio 
theory, irreeoncilablo with this ancient intcTpretotioii, is 
cloBfly proved, we mnst ^ve up the interpretation, and seek 
some new mode of onderstanding tho passago in question, by 
meane of which it may be eoiiBistoiit with what we know ; for 
if it be not, our conception of the things so deficribeil is no 
longttr oonsiBtent with itsoir. 

tt may be aaJd that this nile is indefinitp, f<ir who shall de- 
cide when a new theory ia eoraplotcly domonstratcd, and the 
old interpretation Ijeoome imtenablo ! But to this wo may 
reply, that if tho rule be luaonted to, its apphcation will not 
be very tUfficult. For when men have admitted as a general 
nde, that the current interpretations of Bcriptural GsproBBiona 
reapecting natural objeote and events may possibly require, 
and in somo cases cortainly will rei|uir<>, to I>i> abandoned, and 
now ones admitted, they will hardly allow theinselrGB to oon- 
tend for such inteqa^tationa as if they wore esseailial parts of 
revelation ; and will look upon the change of expo«ition, vpho- 
ther it eome sooner or later, without alarm or anger. And 
vtwn men lend th«nu)olvc«» to the V'cogc^^s *A ^toJOr. w'Cv\\* 



cpirit, it b not or any materioi importaucu at wbut pvriod 
new aiul satisfactory int«rprcta.tion of the scriptund difficult 
is found ; ainco ft aciootiiic cxoctnoss id oar upprebeoaioa of 
the mca-niQg of such pMsagw as are dow referred to us rory 
far from being fesential to our full aoc^taace of revoUtioa. 

10. /« jpAo* Spirit »hotil4 tin) Ohan^ 6* ae<rpt<4 f — Still these 
TeTolotions in scriptural interpretatioa moat always li&ve iii 
them somethiQg: which distressed and disturbs religious com- 
munities. And such uneasy fo<-lingji will take a dittbi*eiit shujx), 
ftooordiog a« the coumonity acknowledges or rejects a puro- 
nount iQt«rprctativo authority in it^ religious k-adere. Tn the 
«si»o in which the intcryiretotion of the Church is binding upon 
all iti members, the more placid minds rest in peaoe upoa the 
ancient exposition, till the spiritnal authorities announce that 
the time for the adoption of a new view lias arrived; but in 
these circumstances, the more stirring and inquinrive minds, 
which cannot refriua from the porsait of now truthg and cxoci 
eoncoptioufl, arc led to opinions which, being contrary to those 
of the Church, are held to bo sinful. On the other hand, if 
the religious constitution of the commimity allow and encour- 
age each man to study and interpret for himself the Sacred 
Writings, we are met by erils of another kind. In tliis case, 
although, by the tmforcod influence of admired ooramcntators, 
there may prevail a general agreement in the uaual interpre- 
tation of ditScult passages, yet aa each reader of the Scripture 
looks upon the sense which he has adopted as being his own 
interpretation, he maintains it, not with the trancjuil acquies- 
' cence of one who has deposited his judgment in the hands of 
his Church, but ivitb the keenness and strenuonsnoes of aolf- 
lovi!. In such a state of thing's, though do judicial sevoritiefi 
can be employed against the innovators, there may aiise move 
angry controversies than in the other case. 

It is impossible to overlook the lesson which here offers it- 
self, that it 18 in the highest degree unwiBO in the friends of 
religion, whether Individuals ai* communities, unnecessarily to 
embark their credit iii expositions of Sci-iptiuv on matters 
which af^rtain to natural science. By dolivuriug physical 
dootrinos as the teaching of revelation, religion may lose 
mucli, but oami»t gain anything. This maxim of practical 
«MJoia Jias often been urged by Ohrietiaii writers. Thus St 
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"Augnstin Mva :• " fn obscure maitern and thiiifrs far removed 
&^>ra our senses, if we read anything, even in tho divine Scrip- 
turn, which may prodnco dircKC opinions without dntniigin^ 
tho faith which wo cherish, let us not rush headlong by poaitivw 
asgertioa to either the one opinion or tho other ; lest, when a 
more thorough discussion hiiA jtbown t)ii' opinion which wo had 
adopted to be false, our fiiith may fall with it : and wo shoitld 
be found contending, not for the doctrine of the sacrod Scrip- 
tures, but for our own ; ondeavonring to make our dootrino to 
bo that of the Scriptures, instead of taking the doctrine of tho 
Scriptures to bo ours." And in nearly tho game spirit, at tho 
tiuut of the Copcniican controviTsy, it was thought proper to 
append to tho work of Copornicu:; n poetil, to say that tho 
wi»rk wa« written to account for thf plivnomcna, and that peo- 
ple inuat not run on bliuilly and ciiudeuin either of tho oppo- 
site opinions. Even when tho Inquisition, in 1016, thought 
itfi«If comjifik'd to pronounce a deoiaion ujiori ihia eubjeot, the 
verdict was «I<>livcrt'd in very inodorato language: — that "tho 
doctrine of the earth's motion appeared to be contrary to 
Scriptnre :'' and yot^ modorato as this oxprcRaion i», it has 
been blauicd by judicious meiubere of tho Rotuim church ss 
ilcoidiiig a point :*uch o^ ri'Iigiou.'n authontic? ought not to pre- 
tend to decide; and has brought upon that church no ordi- 
nary weight of general condemnation. Kepler [Hjint<?d out, 
in his lively manner, the iniprudGuce of employing tlie foi-ce 
of religioibi authorities on eiich eubjocta: Aeift (lolabrw infer' 
rwn iUiM, jnMtt-a nee in Upmim ralet auipUiiB. Cajtiat hoc evjtia 
interest. " If you mil ti-y to chop ii"oii, the axt- becomes uuiibk' 
to cut even wood." 

It. /« what Spirit rhould ths CJiatuje be urffed? — But while 
we thua oudeavuur to shew in \vli»t uiauner tho iiilerprotcr^ of 
Scripture may most safely and most properly iiooept the dis- 
ooveries of soienoe, wu inuet uot forgot that tboro uiay be errors 
eoniinitted on the other eidc also ; and that men of science, in 
bringing forward views which may fora time digturb the nuiulii 
of lovers of Scripture, ehoiild consider thoniselves as bound by 
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•ttiet rules of eandoar, moderation, and pmdcnoo. Intontioii* 
ally to nuilto their miipoMd discovcrira » inoans of diwreditin^, 
eoDtradioting, or .ilighting thp wicrcd SffriiJturefl, or tlit- autlio- 
rity of religion, is in thetii anpardonablo. As men mho make 
I (he science of Truth the business of their livftn, and are per- 
cnad«d of hor gt>nuinc superiority, nml certain of her uttiinato 
triumph, thoy are peculiarly bound to ui^ her clRims in a 
ojUm and tomporate spirit ; not forg^etting thoi-e are other kinds 
of truth besidea that whleh they p»!«uliarly study. They may 
properly reject authority Jn mntli*rs of science; but they are 
to leave it Us proper office in matters of religion. I may here 
a^nin i]uote Kepler's expressions : *' lu Thuolog}" wo Iwilance 
luit iioritic«, in i'hilosophy wo weigh reasons. A holy man was 
Laotiintina who denied tliat the earth was round ; ft holy mau 
ivas Auguutii), who granted the rotundity, but denied tltu tinti- 
f»od(.-e ; a holy thing to mo is thu Imiui^^ition, whioh allow? the 
umallness of the earth, btxt denies itfl motion ; but more holy 
to me is Truth ; and hence I prove, from philosophy, that the 
earth is round, and jnhabite<l on every s\Ai>, of ^mnll ttixc, and 
in motion among the stars, — and this I do with no disi-oepect 
to the Doctors." I the more willingly quote «uch a passage 
from Kepler, because the entiro ingenuousness and einoere 
piety of his character does not allow us to giispoot in him any- 
thiog of hypocrisy or latent irony. That similar profoseions of 
respect may be made ironically, wc Imve a noted example in 
the celebrated Introduction to GatiUo'ii Dialoyae on the Coptr- 
nieati S^etem; probably the part which was mort ofR^nBive to 
the nnthorities. " Some years ago," he beginit, " a wholesome 
edict was pi-omulgated ;it Rumo, which, in order to chuck the 
perilous scandals of the prei*ent age, inipos'id silence upon tbo 
i'ythngorean opinion of the mobility of thi- rarth. There were 
not wanting," he pi-oceodw, " persons who meliiy nsiert+^d that 
this decree was the result, not of a jiidicioua inquiry, but of 
passion ill-infbrmud ; and complaint^ were heard that c<nin- 
arflors, utterly unaci«ainted with astronomical observation, 
ought not to be allowed, with their isiiddcn prohihitions, to clip 
the wings of spccnlative intellect*. At the k^^rin^ i>f ragh Ui' 
mentatiom lilv tdfte, mif real ewild not ket^ axhnct^* And he 
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tben goes on to nav, that ho wighci*, in Ws DiatApue, to shew 
that tlio flubjpct had bpen fully exiuume<l at Homo. Here the 
irony is quite transparent, and thy sa,rc»8m glaringly obinous. 
I think wc may venture to Bay that this Js not the touiper in 
which Bcientifif (juestions shouM ho treated ; although hy«oine,_| 
perhaps, the prohibition of public disciiMion may be con- 
sidered .IP justifying any evasion which i* likely to pass un- 
punished. 

12 Duty ofMvtaaf Forhtaranee. — We may add, n.R a further 
reason for mutual forbeamnco in such cases, that the tnic io- 
terests of both parties arc the snme. The man of science is 
concerned, no Xass than any otht-r person, in the tnith and im- 
port of the divine dispensation ; the religious man, no lt!«fl than 
ihe man of science, is, by the nature of his intellect, iucapable 
of believing Im'o contradictory dcelaralious. Hence they have 
both alike a need for understanding the Sei-ipture in some way 
in which it shall be conaintent with their uniicrBtanding of na- 
ture. It is fur their common advantage to conciliate, aa Kep* 
ler says, the finger and the tongue of Ood, his worlcB and hi* 
word. And tiiey may find abundant reaeon to bear with each 
nther, even if they should mlopt for this purpose different in- 
terpretationg, each finding one satisfactory to hinii«e!f ; or if 
any one shonld deelinn employing hia thnughtH on such subjects 
at all. I liavo clsewhoro* quoted a jiassago from Keplerf 
which appears to nio written in a most Buitablf spirit ; " I bo- 
si'ooh my reader that, not unmindful of the T)ivine goodnesi 
bestowed upon man, lie do with me praise and celebrate the 
iti'iadom of the Creator, which I open to him from ft moro in- 
ward explicatinn of the form of th« world, from a searching of 
causes, from a dutt-otion of tho error!) of vision ; and that thua 
not only in the firmnoss and F^tnbility of the e-arth may wo per- 
ceive with gratitude the preservation of all Hving things in niw 
tnro as the gift of God : but also that in its motion, so recon- 
dite, so admirnblc, we may aokiiowledgo the wi.'idom of the 
Creator. But whoever is loo dull to receive tliis Boienoe, or too 
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veak to believe the Copernicaa firi^cm without harm to his 
pietv. Iiim, I Mv, I adviBo timt. leaving the Eobool of astro- 
nomy, and condcniniug-, if ao lie please, aoy doctrines of the 
philoeophers, he follow his own path, and dcciat &om this 
wandering through tfaoantvursc; uiid tliat, lift in); up bis na- 
iura] eyes with which aloDc he can sec, he pour himself out 
from hi8 own heart in worship of God lliu Creator, being cer- 
tain thnt he gives no leas worship to Ood than the aatronomor, 
, %o whom (iod ha« given to see more clearly with his inward 
' Vfcs, ond who, from what he has himSL-irdificoreivd, botll can 
and will glorify God." 

13. Case o/GaVtko. — 1 may perhaps venture hero to make a 
remark or two ujion thia eubjcct, with rcft-reuvo to a uhargo 
brought agftinst a ccrlaJu portion of tJie JUittoty cf tie Indue^ 
Hve Scimcet. Complaint hiw been made* that the chaj-acter 
i>f the Roman church, as idii!wn in ita behaviour towards Cla- 
lileo, id niii<reprcgeiitvd in tlic account given of it in the His- 
tory ef Axtronomr. It ii> nseerted that Clalileu provoked thn 
c«ndfuiuatiou he iuciirrod : first, by pcrtiiiaciouelydcmandiug 
the aasent of the ecclcsia&lical authorities to Im upiiiiun of the 
oonsixieucy of tho Coporntcan doctrino with Scripture; and 
ftiterwards by conluinaoiout<ly, iind, as we have uan, uontume- 
lioualy violating the silence which tbo Church bad enjoyed upon 
htm. It is further doclai'cd, that tbo etatcincnt which repre- 
sents it as the hfibit of ths Roman church to dogmatize on 
points of DAtoral science is unfotuidcd ; ae well as the opniion 
that, ia ooQBcquence of this habit, new soiirutilic truths were 
proinulgatod lees boldly in Italy than in other countriee. I 
shall reply very briefly on those subjects ; for the decision of 
thorn 13 by no means requisite in order to establish the doc- 
trines to which I have been led in the present chapter, nor, 
hope, to satisfy my reader that my vicwa have been collected 
from an impartial consideration of scientific hi9tor>-. 

With regard to Galileo, I do not think it can be denied that 
he obtruded his opinions upon the ecclesinaticiil authorities ir 
an unnecessary and imprudent manner. He was of an ardonfel 
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dinracter, Blrongly coiiviiiood tinieclf, ««(! urged on bUU nioro 
by the convictioo wliicli lio produced amon^ bis dieciplctf, and 
thus he bocamo ini[>atient for the triumph of trutli. TbU 
judgment of him lias recently bt-oa delivered by various indo 
pendent autboritie?, and has undoubtedly considerable foundu- 
tiOD.* As to the question wlietht^r authority ia matters of na- 
torol Hcicnou were habitually claiiuud by the ftuthoritlotf <^ the 
Church of Rome. I have to allow that I cannot produce in- 
stances which (i^tabJiflh such a habit. Wo, who have been ac- 
cuatomcd to have daily before our eyes the MoDitioo which the 
Romish (iditors of Nowtoii thought it iiccoesnry to prefix — 
Caiierum fatit a summo Pontifice CQntra telimis mviam Decretis, 
not obssqai j?rn^tt'-iniir — wero not likely to conjecture that this 
was a solitary iitstiiiico of the interposition of the Papal au- 
thority on such Hubjcetfi. But although it would be ea^y to 
find declarations of heresy delivered by Romish UniversitioB, 
and writers of great iiuthnrity, Jigaiust tenets belonging to the 
natui'uJ aeiimccB, I uni not aivaru that any other oaae can bo 
adduced in nhich the Church ortlic Pope can bo nhewn to have 
pronounced aueh a sentence. I am well contented to acknow- 
ledge this; for T should be fur more gratified by finding my- 
aolf compelled to hold np the seventeenth century u» a model 
for the nineteenth in this respect, than by having to sow en- 
mity between the admirem of thr past and the pregent through 
any disparaging contrast.f 

With respect to the Attempt made in my History to oha- 



* BeatfU-g llie D>'btin lim'ieii; 1 may q\iote tho Kdinbiiiyli Rn-ftv; wli'wh 1 
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nwtoriM tbe irttclltrcUial habits of Italy tia prudaccd by her 
S^gioos contlitiou, — c^irtoinl; it would ill become oo}- etudent 
of tlie Imtory uf sciuucu to epi-ak islightiiij^ly of thai countiy, 
ftlwajs the mother of the acicncoa, always ready to catch the 
dawQ and hail the rising oF any new light of knowledge. Uut 
I think our uduiimtiou of Ihia activity mid acutuuoao of iiiiuii 
is by no means incoosiatout with tlic opiniou, that new truthtt 
Were prooiulgated more bolilly Wyond tho Alps, and that the 
•ubLilty of the Italian inttliect loved to ijisinuutu wbikt the 
TDitgh Oerman bluntly aaot-rtcd. Of tho decent duplicity witJi 
which forbidden opinions wero handled, thr reviewer himself 
giviu< U5 infitonocii, wh(tii ho boasta of the liberality with which 
Copcmicau prufussoni wcru plaocd in important statioiu: by the 
woleHaatioal authorities, soon after the tloctrino of tbe motion 
of tho eftrth had lioon declared by tliu ^amc authorities con- 
trary to Scripture. And in the isauic epuit is tho procitts of 
demanding froui Qalilco u public and ollieial recantation of 
opinions, which he had re[teaiedly been told by hi.s ocdeHiai>ti- 
cul MU|H.-riQrs hv might bold \x& much as he pleased. I think 
it is easy to believe that, among pcrsone so little careful to re- 
concile public profesition with private conviction, ofRcial di-cc 
rum was all tlmt was demanded. When Oalileo had made his' 
renunciation of tlie e.^rthV motion on hta knecR. he rose und 
■aiil, as we are told, E pw si muove — " and yet it does move.'* 
This is Hometimi's represented as the heroic soliloquy of a mind 
cherishing iu conviction of tlie truth, in spite of persecution ; 
I thiak we may more naturally conceive it uttered as a play- 
ful e^ilgraw in tho ear of a cardinal's secretary, with a full 
knowledge that it would be immediately repeated to his ma^ 
ter. 



On some Phenomena of the Dititvtan Epoclt. liy M. Studer. 



The members of the GeoIot,'ical Society (of France) who] 
were present at the meeting at Porrontniy, will doubtlesa rt;- 
colkct the calcareous rocks of Ncoveville, poli»ilied and marked 
with furrows and strife, on which M. Agassiz has partly tbundod 
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his argument: in favour of a period when ice coverod Uio entire 
anrftuM of the earth. Gninting alt th« impnrtancfi which is 
due to this opinion, whetherr in tlie theory of MM. Vonetr 
anil Charpentier. nho tiimpljr ailmit tho former extension of 
our glaciers to the foot of Jura, or in that of M. Agassiz ; and 
nn inspection of polished and striated rocVs near actually ex- 
itttin^; ^lacii^ni, heiiiir in i^oinK nienmirtf a neceHary addiUon to 
oar -ofasDrvatians on -the lake €t( Bieniie; it afforded me the 
faigheet gratitication to make a joumev, this summer, to Mount 
Ro«a, in comjwny with "M. Agassta and many of oar triRnds 
who took part in the discussion ihe prwediop autuuin.* We 
risited in cnuipany Xormatt, in the bottom of the valley of St 
Nicholas in the \'^alais, aud devoted two days to the exatnina- 
tian of the extensive and inaipiiBccut glaciers whiuh d(.«ce)id 
from Mout«> Rnsji and Mont Cer%-in, towarda the hottoni of this 
great am{)hithefitre sun-ounded by the highest peaks of the Aljui. 
After tlietie excursiong, we separated, and I tlien made a jour- 
ney round Monte Rosa and Mont Blanc, passing by Monte 
Horu, \'a] Sejia, Ivrea, Col du ilonhomine, Si.\t, and Evian. 
Althoujrh tht! Ktiidy of roelcs was the principal ohjcet of this 
journey, I did not fail to attend to every thing calculated to 
throw more light on the great (juestion of diluvial phenomena, 
and the ti'aniviiortiition of rolled masses of rook. Convinee^ 
that we arc still doficivnt in diitiL to tenable us to oome to a 
determinate opinion nn this ditlicult problem, I do not hesi- 
tate tu add my small coittrihutiou to the general stocky by 
presenting to thu Society uiy ohsorvattons relating to these 
subjects. Should they bo considered of little importance, 
they will at all events escape the imputation of having been 
influenced by iny too great predilection for any particular 
glacial Bvstem, whatsoever name it may hear. 

We comnienewd at Zerraatt with the exam iuation of the rocks 
in contact with the great glacier of Gorneren, the lower part of 
which is formed by the union of the glaciers of theCima. de .Tazi, 
Monte Rosa, and Rrt'ithorn. "WTien we had ascended about 
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fifty feet on the right or eastern mai^in r»f the Racier, it wm 
in sui4i a »tate as to allow its to approach near Its contact 
TFith the rocic in situ, and to observe the &tate of the Utter 
evBD under the glacier. Xotnitlistanding the iiiitiernlogioul 
ilifference of the itick, which is here u rather compact ^*reen 
liUte, I must say that I was stnick with the pci-fcct reseni- 
hlance of the condition of the surface with that of the calca- 
reous rocks of the Iiilte of Bieiine ; there are the same smooth 
spaces, the same ^oovp» with sniouth ud^cs, and the same 
fine striie ; the %vhoIe uuduuhtedly produced by the friction 
on the rock of hoiikiers and gi-avel urged forward under a 
strong presmre by some ugcnt or other, and iu this loi^ality 
that agent may well be considered the glacier itself. 

On the following day we ascended the crest of the Riffel, 
which overlooks the upper part of tlie glacier of the Gonicreu, 
in the continuation of its r^ht edge. There we were elevated 
about 500 feet above its surface, and separated from it by a 
very steep, suuiewhut peak-shaped, declivity. The prevailing, 
rock of the crest is an imperfectly slaty scr{>entinc. 'ITie 
height of this place abore the glacier prevents us sup^msing 
that the glacier ever rose so high, since the commencement 
of tlie present epoch ; and yet we saw the surface of the ser- 
pentine rocks polished like a mirror and covered with furrows 
and striie nearly horizontal, and in every respect resembling 
those in contact with the glacier itself. The supposition of 
currents of water carrying along stones, to which this condi- 
tion of the surface may be attributed, is in like manner ren- 
dered it very improbable ex]ilanation, in consequence of the 
isolation of the crest between two very deep vallej's of ice, 
and the proximity of the summits of all this gi-onp of moun- 
tains. At a league dLitant from this place, below Zermatt, 
near the bridge over which the ruad passes, from the left to 
the right bank, we again find, on granitic gneiss, the same 
polished surfaces, furrowed and striated, and those rounded 
promiiieuces which Snusaure calls Moufonvfes. 

On the southern slope of tbc Alps we have observed the 
same phenomenon, both in the immediate proximity of the 
glaciers, and at continually increasing distances from them, to 
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wblcl) thej cannot reach in the t'xisting jihysical conditions. 
On the route from CoiTiiayeur to llie Col de la Sc-iguc, for 
example, M'c 6n<l one of tlieee surfaces oppmtte the glacier of 
the Bi-cnva, whicli mny, however, even in the pn.'St.*Dt times, 
adrnncc that length, and tihnt in the Allee-Utanclie, aa hap- 
{tciied within our i-eL-olleetion with the glack-i:£ of the TolIej-» 
of Bsf^e and SaaiiS. But this «uppositioD caiiuot be admiltcd 
in regard to the poH&huil ami strintcd rocks which we have 
uoticcd botwciMi Miifugimya and Pi-atcrena ; iiur in rt-gard ti> 
those of Val-Qiian-axxa, at i\ie oorlhern hnse of Monte-Turlo; 
and still less in relation tn tlic distinctly marked ones which 
wc oheerro near St Vincent iu the vole of Aosta, ou issuing 
from the defile of Mont Jovet. 

What must -we, then, infer from tli(^ scrios of the same phe- 
nomoaa cuutinued, nith little interruption, from the hottum 
of our glaciem, to such diBtances as that from St Vincent to 
Monfc Cerrini or ratlier from the lake of Bienne to the ghi- 
ciers of Savoy J Shall we he ohliercd, hy HSf«igiiing the sjima 
causes to the same effcrt*, to helieve that the former cxten- 
Bicm of our glaciers was much beyond the most advanced li- 
mit* they now attain ; or ratla-r that a uovcring of ice liad en- 
veloped the nhole of the terrestrial globe, if it be true that the 
seme pbenumenuu likovri»o appears in Sn'odun, England, and 
other countries very remote from high mountains P It must ho 
confessed thnt this, inference, drntvn from a single series of 
fiu:t£, acquires great weight by tlie c-MnsidcratJon, that it is 
likewise the same which MM. Veneta and Charijcntier haro 
deilnced from the examination of ancient moraines, and by the 
facility with which^ hy adopting it, wo solve aome of the luuBt 
difRcult questions relating to the diluvial era. But it must 
not, at the siinie time, he coiiecalcd, that, by luUtptiiig this 
explunatiou of tliese facte, we place ourselves in opposition to 
what seem the beat ostiblished opinions respecting uiiimul 
and vegetable life before and dtiriug' the diluvial period, and 
Ut all that physics and ai^trononiy have taught U9 regarding 
the laws which regulate the temperature of our cLiitiutc, and 
of the terrefitriaE ^lobe in general. 

Among the differttnt facts relative to the diluvium obi«i'ved 
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during my jounioy uf tliia EutntoM'. iiiKva is »tiU one which 
[-Appears to me deserrinji: ofthd greatest aUoutiou fi-om geulo- 
gUU. TbU i£ a large bunk ur raugo of hills which scparutcti 
the iMsin of IvrCR fiuin that of BioUa, uxtending to the f<[*ot 
of the .\lps, over % leQ£:tb of fire or b\x leii^fuus, ns far aa_ 
Santja, id the ploJu of Piedmont. The iMtight uf thi& raa^ 
on the road from Mongroiide to Bolea^o. cannot bcMbia 
at less than a thou&und feet above the Deighbourincf plain ; it 
thoQ ijimiai&hos in height bs it vcci-des from the ridges of the 
Alpe, in fiuch a manner that the latter, when seen at a dis- 
tance, appear like a vcrv uniform tjilus, wliich had been cut oo 
its two sidea by the rivers which it s<'paratf'g. The declivity oa 
the side of Jvrea is steep* and the road therefore desoemU in 
zigzags ; it is hero also tliat the elevation of the bank or raiif^e 
is greatest. The back of the hill h rendered very uneqoal 
by longitudinal valleys, which seem to bavo been produced hy 
erosion, and an hour is spent in crossing from one declivity to 
.the other. The entire maas of thin hiU appears to be cam- 
posed of Alpine debris. Blocks of gneiss, and other rocks of 
all sizes, manyof them from 15 to 20 feet iu length, with their 
edges little ivorn, are scattered over the whole surfa<50, and 
wherever the soil itdeif is disclosed, notlitng is to be seen but 
uustratified gravel and sand, inclosing a great number of 
tlieso same blocks. If we truvcr^- the plain of Ivrca, and 
ascend Lcsaole to the plateau of Vico and Hrosso, we perceive 
a like number of alpine blocks covering the whole of this ra- 
tlier steep declivity, which ri^^s to a height nearly equal to 
that of the opposite edge above the soil of the plain. It is 
rather remarkable, that, in the SEimo plain, tbts tran.sperted 
deposit seems to have completely disappeared, and that the 
fiKcd rocks, syenite and Umctitona, show themselves in nu-. 
merotis places. Nor is it less surprising that, at a very, 
slkort distance from this ancient theatre of the violence and 
h overflowing- of diluvial waters, ive tind on the cast, between 
Biclla and Mo^orano, and on the west, near Castcllamonte, 
tertiary bills composed of a partly moveable and partly 
argtllacccus deposit, yielding tu the action of the smalU 
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riviilptii, and inclosing subapconinc fossils of tliQ most delicate 
Ktrmauru. 

Do Suossure, aftor kaviug described these bills and alpine 
detritus, adds tlic following rotlcctions: " Do not these t«o 
liiil^ which converge mider »n angle of nbout 100°, at the cn- 
tranca of the vule of Ao^jtii. cvideutly murk out the margins 
of a current which becumc widencU on i^smug from this val- 
ley I 1 know not whether 1 nm giving ^r^y to nn illueiou, but 
it appears to luc, that, in the want uf the tetitimony of ocular 
witnesses, wo cannot imuginc monnmonti; more forcibly pro- 
ving the truth of a fiu-V Notwithstnnding the entire con- 
TJction of out* celebrated geologist, tlio founder of tU« theory 
of gtadciv, 1 am almost disposed to believe that the par^ans 
of new doctrines respecting moveable rocks or bo\ilders, will 
fie« in these hlliti a classical example of tlie eolosiial grandeur 
of ancient moraines, and that, if they happen to examine the 
ODOUtonnees and striated sar£acea in tlie neighbourhood of Ivt-es 
tJiey will declare their conviction that the ancient glacier, of 
which we discovered traces at St VinccRt, had extended as far 
as the edge of the great plain of Piedmont* 



Dt-tcription of an Improrement on Ruther/ortTa Regittering 
Thermomi^ter. By MrJoHK Duks, Optician, Curator to the 
Society of Arts.+ Communicated by the Society of Arts. 

The maximum and minimum registering thermometers of 
Rutherford are not only tlic simple.st, hut by far the best yet 
invented; indeed, nil thiit is rctjuircd in tht'lr construction, 
beyond an ordinary mercurial thermometer for the maximum, 
and a spirit of vnne one for the minimum, is, to place them 
horizontal, aiid introduce into each a small index, in the one to 
be pushed up by tiie mercury, and to be dragged down by the 
alcohol in lite other. No difficulty has been felt in executing 
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the minimum one so (ls to (wf with certRmty ; this tg not the 
cnse, however, vrith the mercurial one, for it has been found 
that tho glass enamel index usod by Kutherford himself is 
draw'n back br the mereur)', nnd the same happens with 
variotui Hubstanoeti. The miiterial usually employed, imd 
which answers best, is steel ; tliis, however, is often rendered 
useless by the mercury amalgamating with it. Various fluids 
have been introduced to get the better of tUie, but all of tliose 
are liable to tlin objection of mixing with the mercury. Af- 
ter rariuuK unsiitisfaetory efforts, I at last found tliat, tike the 
story of Columbus and the egg, it was the easieat thing tu tho 
world, for it so happens, that, although mercury attracts glass 
and amaJgamates with steel, tliere va (for uui* purpose) no at- 
tmctiou between glass imd steel, and mercury does not amal- 
gamate with glass ; it is therefore only necessary to iotro(hiee 
or interpose betwixt tlie mercury and steel a small piece of 
glass, or second index, as is done in the thermometer on the 
tabic. 



On the Glaciers jvhich ancieatlif cornered i/it saitlhern side of 
the. MonntaiH-cltttin of the f'o»^e». By M. Rknoih..-/.- 

1 h^Lve long iisinarked, at the foot oi' the ballan (£ Alsace, 
on tkn arkuse formation called tho Tilc-de-Ftanc/Kt^ which 
oTcrlooks the town of Giroraagny, n great number of trans- 
ported blocks of stone, some of the accumalatlous of which have 
a volume of 125 or 128 metres, and the height above the pre- 
Kent level of the valley amounts to 107 metres. 

1 was accustomed to i"egm-d these blocks as having been 
transporf.ed by some great cm-rents ; this was the theory most 
generally received ; but Captain Le Hlanc, after having heard 
tho debates which took place respecting glaciers, ftt the meet- 
ing of the Geological Society at Porrentruy, in September 
1838, was tlie first, ns far as I am awai'e, who considered the 
blocks of Girom.ngny as posMbly belonging to tho ancient 
moraine of a. glacier. 

This view of them did not cojTeapond to iny notions, and 
u M. Lc Ulanc had not at that period icon any moraines, his 
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opinion could not modify mine ; nnd it n-as nlniost witli regret 
that, in tlie month of July luRt, I made n tirst examination 
round the baUon, and in the valtpy of St Amnrin. This cx- 
aminiition somewhat modified my former notious, and j^ve 
rise tu some uncLTtainty, which made me A?p1 tho necessity of 
studying existing glaciers more particwlarly. The Society 
will permit rae to enter into a few details in Oiiti place, in 
order to shew the process through which 1 went to establish 
my convictions. 

Wy now know, from what has heeii painted out by Messrs 
Venetz, Chaqientier, and Agnssiit," that tbemarlts which gla- 
oiers leave behind them as. they retire, are, 1^/, Terminal mo^ 
rainea, composed of sand, gravel, pehhlee, and even at times 
a great number of boulders^ the whole more or less rolled, 
forming banks and curved lines througliout Ihe whole widtli 
of the valley, nliosi" concavity is turned upwards, higiior 
towards the middle than towards the extreniittes, of a tri- 
angular fonn, and linving the exterior face generally moTo 
inclined or steeper than the interior. 2dly, Lateral morainet, 
nearly of the same composition nfi the former, but arranged 
in longitudinal mounds, de^iosited on tho two flanhn of tho 
valley at the same height, two by two, following all the con- 
tours of the windings, entering every sinuosity, and having an 
inclination %vhicli represents that of the surface of the glacier. 
Zdlt/, Median 7norafnex, resulting from the junction of tlie la- 
teral moraines of two glaciers uniting. These moraines pre- 
sent tlie form of a triangulai' prism, whose axis is in the di- 
rection of the valley, and tiie nearei- its middle, the nearer the 
»)Kc of the glaciers approaches to uqnality. 4tAij/, Whenever 
the nature of tlie rocks permits, the bottom and sides of tho 
valley exhibit perfectly polished .■iurfuces, together with par- 
ticular indentations, in the direction of the glaciei's motion ; 
alfio tlrite, or iinc parallel lines, likewise running in the jtame 
direction, thiit is to say, in the direction of the valley's la* 
clinatioD, but never following the greatest inclination of its 
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edcB. Thesp striie are particularly cTiaracteristie. i 
Large Woclcs not rol/ed, often rcstiiitr, us jn equilibrio, on one 
of their smallest facrs, anrl forming lines, &c. more or less ex- 
lenaiYe, on the sides and Ijottom of the valleys. 

These marks I haiJ to re-exatnine more earefnlly tlian I liad 
done at a period when they were less known, and when Ia«;H im- 
portance was attaehol to them. 1 therefore traversecl, during 
last Sept«rahcr, a part of the glaciers of tlic Bernese Alps, tliat 
of tlie Rhone, ic. I (fmleavoured. more paTti*.-ularlTr, toheeume 
acquainted mth the character of moraines, from those wliieh 
our glaciers yet deposit, to those from which they have for a 
lonj period retired. I examined ^vith the greatest attention, 
the rocks polished liy the motion of ice over them, as well as 
the parallelism and general direction of the fine stria; which 
are to be seen almost everywhere. I have found these polbhed 
atones above tlie glaciers, at heights greatly superior to the 
Surfaces of the latter, wliich -would seem to prove that they 
have lieen much more considcrahlo than they are in the pre- 
acnt day. 1 hare liltewise obsen-cd that, even when taking 
iuto account the natm'C of the rocks, the polished siufaees are 
more numerous and more extensive in the higher parts of the 
mountains tlian in the valleys, nn njiiiearance contrary to what 
would he produced by attribiiting the polishing of these rocks 
to water, since, in the latter case, it would be most frequent 
and perfect when tlie pri'ssure would be greatest, that is to 
say, in the depth of the valleys. It is impossible not to per- 
ceive, as was done hy the philogopliers who lii-st observed them, 
that the surfaces arc better polished, and the striie more dis- 
tinctly preserved, the nearer we approach the glaciers, a cir- 
cumstance which seems to prove that they have been more 
recently left by the latter than those in the low parts of the 
valleys ; which, again, is tlie revcise of what would have hap- 
pened with currents of wutcr. 

Immediately above Ober-Gestelen, arc to be seen the re- 
mains, still perfectly recognisable, of a termitial moraine ; the 
village itself is built on another of greater extent, and better 
preservation. I think I dincovcred at \'icsi.'h the remains of 
a median miwikiiie, which most liave been formed hi,- the onioa 
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of tMf) latoTiil morainop, nfaich Wlongcd, th« one to the gki- 
d*r of Vicsoli, the oUu-r probably to tho glacier of the Rhone, 
nitlioiigli ttiis puint U »cven IcR^nes (liRtnnt from the latter. 
We likewise notice the remftioa of termmal moraines imme- 
diatoly above Slerro. 

Wit!i rpfpinl to Utwiil morainos, 7 met willi them less fre- 
qaently than the others, owing, no donbt, as M. Agassis says, 
to ttieir uiiRlly being much Aborc the hcigMs which we com- 
monly ascend to. No one, however, can fail to remark the 
one to bo seen botweoii Lavey and Morele It ie, as it were, 
stratified, and the stmtti, as well as tho bloel« of frtone, are in- 
clined to the rftlc of the monntaiti, becanse the evtorior side of 
this moriiiiie iilonc remains. M. de (.'hnqientier nttrilnitos t-liis 
IuikI of stratifioation to the water which existed between the 
gtocier and the niotnitairi. I am indebted to tlit^ di8lin|;^ii!)hed 
sitvnnt for the most vnlnahk' informntion. I liiid the jidvan- 
ta^^e to visit, alon^ with him, some of the lateral murajnea 
which Ho in the neigliboni-hood of the suit district of Devnns ; 
they are verv reeogni sable, and even «ell presprved in many 
ptiiecs ; the prevnilinp imtnro of the bloclui which partly com- 
pose them, is the con jflom crate of Valorsino ; wo likewise notice 
cnlcwcons block.s brought down from tho neighbonrhood of 
Marti<^y. 

] likewise visited, nspointed out to me by M.de Cliar()entiei", 
the nniiiprons and bijaiitifid transported Ktunes colloctod to 
the north-west of tho town of iVloiUhey. The blocks, many 
fif which nre of the cubic dimensions of 1300 and 1400 metres, 
liaro proved to me, in the object of my researches, as a rsiy of 
light, for never could Fuch masses be transported to the height 
where they are now found by a current, however great and 
imjietuons it may he supposed to have been. ISefddes, a con- 
siderable number of the stones aro resting, as if in equilibrio, 
on one of their small faces ; others, and these of the largest 
size, arc supported by two or three pointn at most, and in such 
precarious positions, tli^t it is difficult to conceive how they 
ean continue permanently in such a state. They itm&i then 
have been deposited ipiietly and slowly, and are evidently the 
remains of an ancient htteral moraine. 
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A» t« polished rocks, 1 hav« traced tbem in the valle^v of 
Uuli, and ia that of the Rhone, from its origin to near }iex. 
I have unitormlv obsprred, that lh«y logo something of their 
polish, and that the etriie disappear more and more in proper^ 
tion as they recede from the origin of the glaciers. 

1 took all possible care not to confound the ancient moraines 
with mounds formed by water and the deposit* produced by 
&\'a]anclie3 ; nnd I hare settled in the conviction, that fvlaciers, 
of roach greater extent and force than any now existing, for- 
merly occupied the valleys of the Alps throughout their whole 
extent. Tliis first conviction was of the greatest valuo to mo, 
and the observations I had made, and the knowledge I had ac- 
quired, were indispensable for the solution of the <juei>tioM I 
bad charged myself with. I anVed myself whether, after having 
nseertained the former existence of ginciors at the foot of the 
Alps, at only fom- hundred and a few odd feet of absolute 
heigbt, it would be surprising again to find traces of them at 
the same height at the foot of tlie Vosgee, and. a fortiori, at 
the lioight of 1250 metres on the t>al(on of Alsace I The re- 
collection of what I liad seen among these mountains^ would 
perhaps be sufficient to establitih n vomparison between their 
appearances and those I had observed in the Alps, and thus 
determine my opinion ; but, in urder to do this with more cer- 
tainty, I now retiuTi to the consideration of the former of these 
two chains. 

The valley of St Amarin, entered by Thann, presented me 
with nothing remarkable till reaching the tillage of Moosch, 
where are to be seen a great number of granitic blocks, dis- 
posed on the summit, and on the west and south-west sides, of 
a mountain of trans itian- slate, knoB-n by the name of La Tfle^ 
at the bottom of wliich tbc road passes. Some of these blocks, 
resting on one of their small faces, apjjcar to have been depo- 
sited tranq^mlly. They have been little rolled, and it may be 
obflen-ed, that tbey are generally deposited in the direction of 
the great Valley. 

Higher up, we come to Wusserling, built on iin extensive 
deposit composed of sand, pebbles, and large blocks more or 
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less rolled. This deposit bos the form and positioo of a ter- 
minal uioriiino, if wc pay attention to tlie axis of tlio upper 
part of tliia valley ; but, as it extends to some distance like u 
table-clutb, it uii^bt likewise be regarded ajs a biuik or deposit 
formed by water, the more so as it occurs at a point where 
the valley becomes yreatly widened ; however, no tmcc of 
stratincatioD \s here vieiLrlc. Wliai lias determined my opi- 
nion in favour of a moraine, independently of tlie particular 
disjMtdtiim of the large blocks nnd angnlnr iVagnientA, it) the 
discovery of beautiful polished surfaces with thcii- striw, on the 
right bunk of the rivulet of TfuiVt ut about a kilometer above 
Iho great buildins***''' Weiiaerliiijf. [ ouj^'ht, bowuvor, to add, 
tliat, with the cxeeption of these surfaces, which are of small 
extent, and which have escaped the notice of tboue wbo pre- 
ceded me, bceanso they were not searching for them, this de- 
posit, nnd that of which 1 am abuut tu tipeak, are tho most 
equivocal of all that I have met with. 

At the opening of the transverse valley which descends from 
tbe Col do llussnitg into thatof St Amarin,wc meet with anew 
collection of stones, \\hieh may liltewise be taken for a banlt, 
but which seemg to us, from its form, and on aecyuiit of the 
polit^hcd surfaces of which we shall afterwards speak, to be, 
with more propriety, regarded as the lateral moraine of a gla- 
cier which Je».ceiuleil from this transverse v:illey, proceeding' 
from the Nurrcmiding fiimimits, sutli as Druioout, Ttte de 
Perclie, or even perhaps from the hidhsi of Giromagny, which, 
by nnitiii;j to that «f the glacier of the gre:it valley, dcscend- 
inji;, prubably, from the great Veutron or the lii>;h summits of 
the other side, would have formed a median moraine; very 
short, it is true, because the two glaciera united iinniediately, 
as Ls proved l)y a terminal moraine to be seen ii little further 
d'jwn, imperfectly preserved, but recognizable at its two extre- 
mities. 

Continuiug to ascenJ tJie valley, we soon tind, above the 
vill: se of Oderen, the remains of a new moraine, ili&tiu''licd by 
waters, hut still well characteriBed. Hut it is immediately be- 
low tbe villiigB nf (iruth, «r rather, at tho cOmmuii cement of 
the village, that u beuutifid terminal iitoraiue \i to be oeen in 
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a 8tat« of good presermt^on. It moet bavc hern a i>on-erAi1 
ODC ; for, uutwitlmaoding tlio grent anltuig wliich tho melting 
of the ice it necessarily eontaineil in it<i iiiWrior, as is tlie case 
with all other moraines, must have caused, it U stUl trf coniu- 
ilcrnble heipJu. Tliw oaulre vX \Sw village is likewise situated 
ou anutlitT rnornine parallel to the first ; but tbe fonn of it is 
I«98 obvious. I>a»tly> at the UQrtli-wc»t point of the rock which 
bear» the rvMw, uf the Chateau tie Wildensteb, arc £tiU to be 
Men llie remoants of a fourth. 

One of the rca»on» which led me to consider those accumn- 
latioDs of stones as moraines, is, that their al>soliitc height is 
greater in the middle than towards tlie rocks which encuiiipa«!i 
the valley, as is the case with all the moraines of existing gla- 
ciers. Thccnwse of thb peciilinrform is knowji, »nd Uaahecii 
stated by tJie savans who have occupied tl)Cn\»-Ives with gla- 
ciers ; a form ]>eculiar to niui'aiiicit, and which U ihevery oppo- 
site to that u'hicii deposjits formed by rapid currents would 
assume. MortMH-er, pulished rudts appear along tJ>e whole 
right bank of the rivulet Thur, nt heights more or le.s.s consi- 
derable, whenever tlw rocks have been suJficiently hard to pre- 
6er\'e their pulisli, or when they have been eoiiiewhat protected 
hy their position i'rom the actiuu of atmospheric agents. It 
is ti'ue that tliis polish is no longer perfect, and has, eoDse- 
queutly, been incapable of preserving the stria; ; hut we have 
noticed, that tlic oiime deterioratinn ■s observable not far from 
gfausers, when tlie rocks are not very bard, or when tlicy have 
for a long time beer left by the glaciers. \Vc see nothing of 
them on the south-west declivity, because, being tliere more 
expoMed to tbe action of the atuKwpbcrc, the eui-face is entirely 
decomposed, covered with dcbritt, and iu a state ready to slij* 
d<iwnwai'd:i in numcroiui plac06. 

To the soutli ol" the villi^es of Oderen and Fellcring, antl 
at a great height, arc to be seen a considerable number of 
blocks of all sizes, a httle scattered on the declivity of the 
mountain, many of the largeat of wliich appear to support 
themselves by a few points only on others of emaltcr dimen- 
sions. \ regret much that time did not allow me to study 
their state »nd position nearer. 
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^ Prom tbe bottom of the vaHey of St Amarin, I returned to 
tbe Ist«r&l rallcy of which t httre aJrcndy s{>oken, which leads 
to that of the Mowlle bj- tlio Col dc Biissftng I immcdiivtcly 
perwivcd, above tbe villajjo of Obey, near the road, several 
[loltshed snrfaeea, of smnll extent it is true, and not so well 
presen'od as those of Wefisurling ; hat their firoall extent is of 
no importnnec, since these vestiges, as we have alrondj* stated, 
are not necessarily auy tliiiifj (.-Ise tliun the remains of broad 
surfaces almost entirely destroyed. Higher up, ne-ar the pcint 
where the road turns abruptly, 1 again found similar surfaces, 
better prcsen-ed, and their striro quito visiblo at upwards of 
.'lOO metres above W'osserling. 

From this pnint, as fnr as the villafje of St Maurice in the ral- 
1'ey of the ^foeetle, and e^-en as far as the summit of the height 
cf Alsace, I met with nothing tliaracleristie, unless the debris, 
more or less roiled, and En unstralified masses, intersei.-ted in 
different dii-ections hy ravines, and eovered with some blocks 
which encnmber the valley of Hii.isaii^ to St Maurice, be nut 
the remains uf a long nioi'uine, which rested on the south- 
east declirityof the smnll chain of 7V7<r rff« Corleaux, opposite 
to tliat of T4te de Perche, or of the height from whicli the gla- 
cier may have descended. 

It is in descending the soiithcm declivity of the height of 
Gironiaguy, and toward!* thf bottom of the deoUvity, that the 
proofs of the ancient existence of a glacier become evident. 
A little bclmv the fiaut tfc fa Truirr^ we begin to diseover, 
even in the ditch by the roadside, the first traces of a polished 
surfilce, witli wt-ll ]ircsetved striie . A little farther down, these 
same surfaces appear well develi>ped, and extend throughout 
the whole breadth of the valley, aa far a^ the outlt^t of the 
gorge which inclnse.^ the road ; but they are not so well pre- 
served, and, doubtless for that reason, exhibit no atrite. They 
ore Been even on the rocks of the left bank of tbe Savourctiae, 
at a grealerhcightthanthiitof the rocks of Ti-tedcs Planches, 
that is to Say, at upwards of 130 metres above the valley of 
tiirOtDagny, ou all the pUces suHicieutly hard and sheltered 
a{*ain8t this action of tlie atoiosphere to have remained entire^ 
Ud not fallen into an carthv detrittts. 
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But it iji here in particular — tliat is to say, from th« outw 
Kida of tlie gorge as far as Gironingny — that the moraincR shew 
tliemselveti in the bt>Kt preserved ami iiiosit uuet]uivoc»l iniuiiier: 
as mach so indeed as pcrhnps could be expected when we enu- 
merate all the eaiweii which have loaded, und slIU tend, to de- 
form and destroy them, — siich as the melting of the ice which 
they contained at their formation, cnrrents of water, ciilti- 
Tstion, Sic. 

A first torminid moraine first shews itself; it is tho worst 
preserved and least important, it is broken in many places, 
ond a fixed rock found in its interior, may afford a pretext for 
doubt; but three beanfiml terminal moraines of considerable 
siae, nearly quite paruilci und conformable to the general type 
of modem moraines, make (heir appearancf in the valley, like 
three nndeniiible witnesses, befun; iirriving at tlie village of Fuy : 
that is to Eay, extending over a space of half a league. And 
lastly, the northern port of Giromagny, at about 400 metres 
from the tower, is likewise built nn a great tcnninal moraJne, 
interrupted by the bed of the Sovoureusc and by the cut of the 
road, and which, in spite of these, as well as building and cul- 
tiration, is still in good prcserTation. 

Now I think I can aJford an explanation of tho manner of 
transportation and the precarious position on one of their small 
faces, not only of the boulders deposited on the mountain which 
overlooks Giromaguy, but likewise of alt tlvoso to be scon on 
the two declivities of this part of the valley. These blocks 
nro the remains of two lateral moraines, of which that on the 
right h:is been the most considerable. Taken together, they 
form at the same height, two lines inclined towards the plain 
OS the surface of n. glacier mtist liave done, penetrating into 
tlio sinuosities to be sten near I'uy, preeiyely as we observe 
in actual moraines, if tlic^c blocks had been trniiRported by 
eorrontfi, thoy could not have penetrated into these anfractu- 
inities, when they are surmounted by heighte transverse to 
the i-nrrent, and un which they would necossarily have been 
deposited. It may be useful to observe, that tlie blocks of 
Tete-des-plauehos, which are the largest and moat numerous, 
are placed in relation to the valley of ii iromagny as those of 
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Moutliey in tlie Valais, of wliich I Imve spoken, and whicii cer- 
tainlip- belong to ancient glacifns iin: placed rtlatively to that 
of the Rhone : tbat is in rcgnrxl to the upper part of tlie val- 
ley at the point where it turns. The same ubscrvation ap- 
plies to tbo54.' to be seen above PelWruig and Odcren. 

Time and tlic natitro of m^- engagements did not ulluw mu 
to explore ngaia tlio piux of the beautiful valley of the Mosello 
which cxtencb^from St Maiirirc to Epinal and bcvoud it. Si- 
tutttu below ihi' huii-bts of Girouia^fuy an^ Servuncc, 1 duubt 
not but that it presents fine and nunioroius triLCCs of extensive 
glaciers, which it hua for so lontj: a time no doubt contained 
OD its sides. I Imvo traversed it twk-c, but almost oxctusivc- 
ly oecupied with the study of crystalline rocks, I would not 
afford sufficient attention to orographicnl appearances of the 
nature of those whioli now occupy us ; so that my recoUeetiou 
does not enable roe to come to any conclufcion regarding it. 
1 purpose nest spring to .study it in this new point of view, 
and to give the result of my observations in the notice which 
will nccontpany the topogi-nphieal and ^eugiiostte chai't of the 
environs of Uelfort, whitrh 1 hope to be ahhj to publish forth- 
with. rdcHiiwhile, ivhdt "c tind concerning this valley under 
the title of jfroupe ilcs Lloca erratiqitea, iu the work of M. H. 
Hogard on the Mountains of the Vosges,* allows us to dis- 
cern, es[JC4:ia]ly if provided with M. Rozct's good topographi- 
cal and geognostio chart, the remains of tenuinal moraiiica in 
those accumulations of stones in ancient lakes, and lateral mo- 
raines in the deposits of pebbles and blocks Ijing at different 
heights on the flanks of the valley, and even ou the sides of the 
neighbouring niounlains, and which run in (he direction of the 

'ley, and stup suddenly inttead of dencerntinff fo the loiver de- 
Hviiiet ifltich are near f/iem. This judicious obscrvor rightly 
judges that the hypothesis of the tianspOitation of blocks of 
stone by currents was inadmissible, for he says, in the article 
on deposits m elevated places, p. 1114 :— " Besides sauds. rolled 
pebbles, and fragments of rock, composing these transported 



* Descriptinn mtnoralogique cl^^lof;iquod«a roglone gnnttiqno et orrf' 
HiK^e iu »yai«mv dc« Ya«B9B> Epdaol, 1837. 
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I'^feposhs* of which I b»ve fpokt-n, we Kkevri^c £nd blocks of 
tftTgo dimensions, soinctiniL'S exceeding tircnty cubic metresi 
the traufporiati&n a/n-hich, in the [/laceawhere thf^ arc fouttd^ 
emttaf be explained by means of /he game/oreee le/ttch hart emt- 
itei/eet the others,'"' Thus, in order to explain Uie j^eat h«igbt 
at which these collodions are found, M. UogaM has reconrso 
to another hypothesis, — that of a chaogo of level in Iho diffe- 
rent parts of the valley, eubsoqucntly to the tranfportnticn of 
these dcbns. 

The strongest consideration indicative of the origin of all 
Ihe^e remains, is derived firom considering them collcptively- 
In fact, if we see in our valleys only collections of stones whioh 
ve ascribe to morainw, wo miglit, perhaps, in cunformity tu 
one of the old systems, regard them as the remains of the 
hank.s of ancient lakes, lint in regard to these huge tran»j 
sported blocks, deposited at great iieiglits on tho declivities 
I wumntains, their trau5portation by means of water and mnddy 
currents, would always remain inconipveiiensiblG ; for we can- 
not cite as an example, even on a small scale, the last bri-ak- 
>ng up of the Drat-du-M idi in tli« Valais. In that ease, the 
blocks only descended in obedience to the law of gravitation, 
aidvd merely by n. muddy current, and in reality they sormoiintcd 
no obstacle nor ascended again : on the contrary, the residiinm 
and debris were extended in the manner of avalanches, witli- 
out any resemblance to the forms of a moraine. But do we 
here find only the fornis of a moraine and transported blocks I 
Sliall we regard these lateral banks, all of them inclined, and 
often considerably so, as Laving contained the waters of lakes \ 
Can the latter ever Lave inclined fsnrfaces ! Shall we say 
that they have been deposited by currents having this inclina- 
tion ? In such a case the currents must have been very ra- 
pid, and could not have formed, in tho midst of tbeir coursi'i 
heaps of stones corresponding to the bottom of tho valley- 
Laatly, these round siu-faces, small as well as large, polish- 
ed on the faces which must have been opposed to the cur- 
rents, qoitc as perfectly, as on those which would have hcon 
directly exposed to them ; equally wom on every pari of tbi- 
same heterogeneous i-ock, without any differenco resulting from 
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solubility in water, liardness, the iH*esence of crystals, fossilSi 
&c., and presenliiij; all tlio characteca ori-otks wliich are still 
pnlishci) cTci-y day by our gluciers ; in particular, tine and pa^ 
rallel strife, constantly niDQiug in the direction of the gene- 
ml movement, and similar to what diamund ])oijit£ tiaied to- 
getlior in n larf^i; fnime, would trace upnii poli^ticd marble ; 
8tria> which oould not therefore be traced otherwise than by] 
anffator fra<|nnont3 of hard rock, tixcd in n solid body lutTin|M 
a regulated moreinent, snub as takes [ilave in the mass of a 
glacier. And let it not ho said that these surfaces have Iwcn 
worn by the friction of blueka iu their piisssjje, for in that case 
thoj would not rise into nipple-like promineoces, often form- 
ing ft homispbcro of rathor small diajnutor. Let it not muvc- 
over, be said, that the Btriin bare been enf^ved by the hard 
angular pniittH which often project from the surface of these 
bloc-ks : in such a case, they could not exiiibit tbc sustained 
direction now observed, since a block rubbiurrupon a rock and 
driven forward by a violt-ut current, rolls upon itself, or continu- 
ally turns iijwn the rubbing surfiice. by contiaually changing 
its direction- Wien, therefi>i*o, we see so many proofs accumu- 
lated in tho saine point, as in the valley of Giromaguy, it is 
impossible to resist conviction, and there Is scarcely anything 
save a geometrical demonstration, tlmt could be attended with 
greater weight. 

A proof of another kind ia derived from the state of Uie soil 
ut the bottom of the two declivities of the chain. M. Henry 
Hopard, observing' that no debris of calcareous rocks was found 
in the ancient alluvium which covers the soil at the bottom 
of the north declivity, remarks ; 

" The current which ha^ ciuricd alon^ the blocks of which 
I speak {fjoitidcrs), has followed the direction from Sli. to 
N W. ; ii ran paraUel to the ycnerai direction of the valiegs of 
the ro*se$, in which the deposits of ancient alluvium Lave 
been made by the movements of the waters whioli flowed, as 
they do now, towards the nwtli-west- Of this fact we may 
bo convinced by studying the nature of tJte deposits, and of the 
molerinis eoutpvaiwf th^m." 

" Thus we sec tho rocbi of tiie high regions descend Vj^ 
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wards the plain, and the debris of cQlterto^s roctia are never 
found ttaccndi»3." 

Now, I had myself l«>ug since rcmarljcrt, that the untiient 
alluTtum or terrain de combfement of the soothern ileclivity, 
which d(«con(U the mountains, foltowinjj likcwig« the slupes of 
the vallej-s in the directiouB north, suutli, north-west, and south- 
is axclusiv©!; composed of tlie debris of the superior 
rocks, withont erm- presentin.^' Bpet-imanB of calcarooui i-ooka 
licforc reiicliing the level of the hitter. From this I iim Hke- 
\\\3s» outitled to LtiniOude, that these debris have boon carriod 
along bif a current cotuing from the north-Kett paraHel to th^\ 
• central direction of our railty.", eince no catcareotis fraifment' 
^Aiu ascended. 

Here, then, are two currents directly t^pogite to each oiber, 
descending from the mant point of tho Vosges, the source of 
M'ttivli we nuist consider as having been at the summit, a snp- 
position iiiL-omprchentsiblc. and altogether inadmissible. 

All the*e difficulties disappear, and every thing admits of a 
natural explanatiuu, it' we phtee on the heights (ballons) of 
Giromagny and Servance, and on tlie neighbouring elevations, 
glaeieni, whieii, by their continual movement, would transport, 
without elTort, all the irngtucnUi of rock^ detuched from the 
8unniut.s, and tlic melting of ^vhich would furnish, for n long* 
period, torrents and powfrful rivei-s, conveying to a distimce 
from both mdcH of the ridt^e of llio chain all tiio sub^tanc'CS 
which we now call ancient alluvium. 

All tho other great valleys of the \ osgos EiiFording grounds 
far similar obscn'ations, it is easy to perceive that tu those 
mountains, as in tho Alps, bouUlors and rolled pebbles extend 
in a fan-tihaped foim all round tbc system, which could never 
be the effect of a current. 

Tbu», then, as appears to mc, the existence of ancient gla- 
ciers on the Vosges mountains is established, and yet we know 
that the bei;^ht of (i iromagny, tho enlminntin{^ point of thufiO 
WO are considerinjf, dees not exceed, 1250 metres. 

If thid phenomenon of cooling belongs to the earth, luts it« 
temperature, at one time, been cnpablw of b-inking tu such 
a dcgroi^ '. Or have tliu valleyi^, at sonic period or otbor, 
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chang^ their teTel,]ind done 9o witfannt entirely nlterinf* tlieir 
place ! Wait the epoch wlii-n ice cuuld L-oiitiime peniuiticiit at 
about 40O metres of absolute height, hetween St M:iiirice in 
the Valais antl B«x, the lowest point ut whiub I u'lniM ohserre 
its traces among the Alps, the same as that when phiciers de- 
sceniled to the MLiiie level aniuiig the Vo»gcs at Wesseiliug 
and <iimm»gny * 

Now, we know that, oftencr than once, upwnrrls of tifty 
spots have been counted on the sun's tlisc, tiiatiY of whLh have 
been calculated to occupy a Kurfscc qimdrupte the extent uf 
(hat of our globe, and continued for rmiiy years. It is on re- 
cord that about tlic year 535 tltv lif;bt of the sun was diminitked 
during fourteen monthi^, and that in 635 the hat/ of the disk 
was obscured for a ivliolv Numnicr. There is no reason to 
regard this last spot i\s a niiiximuin ; eould tho sun, by eD- 
reloping btnuclf vutirvly in a fiomlire veil, at one time, have 
plunged us and Our planets into thickdarkness and nmversal ice! 

Finally, in the planetary spaces, the tcmpornturc being un- 
equal, like the dispcmon of matter, could our eua, in ite move- 
meot, now known, roimd a centre with which we ai"0 yet un- 
.awinainted. have drawn all his system along with him into a 
colder mecUnm, from which he issued only to be plHn([ed into 
it agetin, at determinate epochs, which wc may perhaps on« 
dny be able to calculate I 

It is not in n simple note like tlie present tliat wc can at* 
tempt to discuss sueh ((ucBtions am theso ; besides, M. de Chur- 
p«nticr will soon supply nn with reasons which will satisfy nil 
onr requirements on the cause, probably accidental, of the for- 
mation of larjfe glaciers. 

Since M. Agassix lias discovered polished surinccs on the 
Eoutliern declivities of the chaiji of Jura, wliich the Society 
verified at its meeting at Porrentruy, wo may lielieve with 
him iind M. de Chaipentler, tJiat f-laoiera foniierly covered all 
the great Swiss valley ; bnt ccnsidcring that I cunnot find 
traces of tlic ancient (.•xistence uf glncierK in plains rcuiutu 
from mountains, T am led to believe tliat, at least in our 
southern parts of Kurojw!, glaeiei-s have never extended miitli 
beyond the foot of tliosc tJiains ; (hat they may have eonxti' 
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tote<l immeiise ina£so«. but difttinct, and ^nertilly not oon- 
ttnued froai ono chain to another, and ^wrhaps even from one 
moODtatD to another. 

Withregmrdto the mode of the lrans}>ortation of Mocks, I be- 
iieretltat if they bad sliddeti, a^ has been asserted, by their own 
w«^ht over BQ inclined and continuous sorfiicc of ice from ilie 
saminits of tlie Alps, as far, for example, as the first soathem 
dopes of the Jura, the face expoeed to the fnotion in nil tho8« 
of large size tvoidd necessarily be polished, but 1 hare new 
ob«err«l thia effect in any of them. 

If tliere srtill iasiio from bcnonth onr glaeiepB, rethioed aa they 
now are, rivers of whioli, in the fevonrnblo swuDon, mnny are 
of ifreat jtower from thtnr orifjJn, how nmvh ••reater must those 
have been which emanalod from those immense mnescs of ieo 
which po»'en*d perhaps yiitiiv countries, jiarticularly diiriiijj 
the mehing which reduced them to their preiicnt cnndition, a 
meltinfT tvbich wotihl be rapid, if the retmn of heat was sud- 
den. \ow, the torrents of our glneicrs sometimes carry along 
tvitti tiieii), from beneatii the latter, such constderaltle {[aanti- 
tJes of eand, coarse j>ravel, and even ^lebbles, that the country 
at a distance is covered with them ; may vie not, then, bo 
permitted to ascribe to the gr^at cnirents which proceeded 
from tile ancient ma.sse3 those ^reat mixtures of sand and 
rolled pebWea which still cucuuiber our lower valleys, and 
whirh may be traced without intemiption to the height of 
eniating glaciers, or tlio places whit-h have borne ancient ones, 
ivitliiiut having recourse to the hypothesis of a delnge, the ef- 
fects of wliich would be different from wh»t we now witness. 



After the secretary of the Society had read the above pa- 
per, M. CoDHtant Prevofit staterl that he had Been on the road 
to Chauibra-y the stufucca of culcareims rocks dt-cply furrowed. 
On these siufaces be had observed pebbles foreign to tho 
countr>', and in particular a block of f^eentah slate, which 
might be fifteen feet in diameter. He was of opinion that 
thitii; effects might he produced by causes analogous to those 
iuet described. 

At the requ^t of M de Roissy, M. Lebianc gnve wmc ex- 
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pinnation respecting- the character and leDsth of the strw 
\vhich ImTfl been spoken of nbove. These short and fine atriie, 
he »aid, have been produced bv insulated angidnr stones harder 
than those on which they liavc left their mark*, in conseqnence 
of the double action of friction and pressure. The mnmellated 
parts {parties mamt-hHtiirs), on tlie coiitrarv. vroitid residt 
from the frietion of the glacier itself, moving on its under 
«de. 3 may add, continued M. [«blanc, that M. Forgeaud, 
Proftseor of Pliyeics to the Faculty of Stnisbiirg. lias disco- 
vered analogous phenomena in the mountains of the Bliu'k 
Forest in thoee of the Voagoa and PjTcnees, which he hfia 
lately examined, and which he also endeavours to explain by 
tlie theory of glaciers. 

M. Volta hns reninrked, in depoeits of granular iron-oro, 
strijc, wbioli were terminated by a grain of that substance. 

M. de Roys Raid, that iu the chain of the Alpines, between 
St Remy and Aries, he has noticed n jfrent number of tbe&o 
polished surtnccs looking as if overspi-ead with a varnish, and 
presenting a few striie. These hills do not riiio beyond 100 
or 150 metres above the Meilitorranean, and he does not think 
tliat this effeet can be attributed to glaciers.' 



On the OrifftH oj Granitf, and oh the applicatitm of (he Hutto- 
Hian Theory to the pret»Mi state of Gmlogtf. By M. B. Siu- 
DBR of Heme. In a l^etter tu Professor Bronn.t 

The letter you sant mo at the close of last year, contains so 
iniich that is calculated to excite, and touches npon so many 
imptirtaiit geological inij_uirie8, that, throughout tlie wholo 
winter, I liave been anticipating much pleasure in the prospect 
of answeriKg it Since, however, my approaching journey to 
Italy has been determined upon, I have been so much occu- 
pied, that I have been unable to command time for the calm 

* Bulletin da Ilk SMi(<tL< G»oI«pque do France, for F«1). 1U40, 
t From N011M Jahrbuch fUr Mincralogl?. &c. Jahrguig IMO. 
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cxmsiil«ration of scientitic subjects. But for this, 1 wouM 
willingly liavd supplied for your Junmal, not a tiuirivil let- 
ter but a wuU-cou^idored paper, in aiiHwer to your doubt* ' 

noeming the origin of granite ; and the more so, as these 
doubts, in a Mill greater dogr^f, are entertained by many 
of onr oolli?Hgiies. TIk- time, in fact, lieeniM tu have iirrivcdi 
when th« (|u»stiuu of the origin of granite should receive a 
fiiU consideration, or, at all events, r discasston as to thi- prin> 
ciplcs on whiiii the inquiry should be conducted. \\' bile then, 
ID the mean time, I renounce every thing like profonnd ra- 
seatcb, you are truly welcome to my more cursory Uioughts, 
although at the riffle of a modilicatiun of my vic^vii, or an entire 
abuidonmeut of then], — after I Iinvc beard tbe objections thai 
shall be oftcred, and more searching and deliberate int)uiry. 

Altliougb tlie older notiuiia respecting the origin of gra- 
nite, and especially uf the crystalUuc dliceous rocks — and 
which regard tbem as mechanically formed aggi'egates, or 
aqueous deposits, are for ever laid nsidc, a diifercnce of 
views may still exi&t as to the place in which these rock* 
were formed, and m to their original natiu'e. Thua, it 
might be supposed that granite was produced by the meta- 
morphosis or fusion of the more ancient deposits, and that 
its place of formation lay only in the ontcmiost crust of 
the earth ; — or, it may bo regarded as the earliest solid cruet 
of the lis yet molten globe, and so he tbe basis of tbe 
oldest deposits ; — or, as you remark in your letter, it may par- 
take of both of these origins, which, being enneeded, we might 
thns regard tlie nime recent granites, partly as new uprisings 
of the original and still fluid matter under the general grnnitic 
crust, and partly an the transfonned product of tbe sedimen- 
tary deposits. But to proceed to yaiir inquiry— n'betlier 1 ac- 
kuowiedge any difference bftweeii origiual granite and that 
more recently farmed, between granite which forms the basis 
of the sedimentary deposits, nml that produced by transfor- 
mation, i answer, to far as minernlogieal characters are con- 
cerned, uiost decidedly uot. I am well aware ttiat tliere aro 
keen partismis of tbe theory of nictamoqjhosis who pretend 
that they can. dietinguieh, b}- hand epaciniena aluue, bctweeu 
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ft primitive gneiss or miou-slattf, anrl r>ne which is the product 
of metamorpliosis, and between a primitive and a more rorontty 
formal {p'fuiiti;. To such Akill as tliis, liowever, I miike no 
pretettijions ; and all sncb discnminatiom liave hitherto inva- 
riably appeared to nie altogether arbitrary, and the result of 
far too limited obRcrvation. 

Turn we therei'orc from these mlneralogical characters, at 
Jeast till better taught, to geological ones : And here we must, 
on the one band, slate it or an undisputed and observed fact^ 
that granitic syenites, granitic gneisses, diallnge or gabbro* 
rodts, galjhro-slatea, tale and mica-siates, corer for milen 
sedimentary deposits contaioing petrifaetions : it niuitt also 
be allowed iliut tlicrc is an intimate anion between these 
rocks and sedimentary rocks, through the medium of gradiuil 
transitiou : those facti; allowed, it muy tlien be iiiipiired 
whether the dogma that granite forms the general h&nis or 
ground-work of all formations, and is peculiarly the original 
rock of the eartli, reposes on a very sure or fixed foundation. 
Probably, we shoald not entertain any doubt about Ibis uoii- 
cloaioQ, were we to considt our elementary treatises only, or 
were we simply to notiee upon our elegantly coloured sections, 
the large red masses on which tlie name of granite is pre-emi- 
nently contspicuous. On more mature reflection, however, thift 
opinion cannot but be regarded as dotibtful, nor recognised aa 
any thing more tliuii a. mere dogma or article of belief, not an 
object of actual observation. For, were we to bring forward 
ever so muuy examples, in wliich the deepest deposits diaeo- 
vered in numerous points are not granite but some other rock, 
etill it would be objected that granite may lie beneath ; could 
wo demoiistrnto that most of the miiiutoly examined gi-Hnitie 
districts, are evidently of recent formation, as well as the 
strata wliltdi lie immediately beneath and above them, still it 
might be asserted that these upraised granites prove nothing 
more tlian the presence of a deeper lying general granitic 
mass ; and were we In extend this conclusion to all massive 
rocks, that we might gain a wider field lor the action of me- 
tamorphosis, then we are called to believe in the nnproj>or- 
tionably greater diitributioa of granite by including all pw- 
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pli>-rie«, dioriteft, scrptrutiues, and tracliytcs. All tlic»c \i<iiAxi- 
Utes, however, it will be observed, rest, in the last instance, 
upon the oeccssory domand of our reason for a fixed foaoda- 
tioD for the firsts«dimentarydcpo6its, and asufticicDtl.y cooled 
stony Iwttom for the primcTftl ocean ; and in what rock, it may 
be asked, if not in gmnite, shall wc seek for the material of tbb 
basis- 

The doetrine is gronnded apnn the philosophy <rf the past 
centurvi whioh o««timod that the fuundntion of all things in- 
eluding the sen, hail been narrowly and sufficiently examined ; 
that it was as easy to ^\o an aeeonnt of the history of man. 
and the orgnnic world, as it was to nsccrtain the intentions of 
nature iu matters the inoet instgnifieant and most important, 
[■'ar more nseful, however, would it be, than many of those 
sectioDK whieh geologists are in the eustom of hanging about 
their rooms, were they supplifnl with a representation of a 
larf;e circle, exhibiting, exactly in due pruportions, the semi* 
iliametcf of the earth, with the extent of its eriist so for se it 
i<t aceessible to us. A glance of tliis plan would be much 
moi-e in«tnietivo to many of ng, than the disiilay of the 
coloured profile of the MM. Webster and Nof^erath ; and 
it u'ould go far to overthrow the belief of many who ima- 
gine that we have succeeded in penetrating, throogh the 
diversified surface, to the primitive mass beneath. If gei>- 
iugists are content to he ignorant of the primitive condition 
of the globe, and to recognise nothing but t:haos anterior to 
the olde^ sedimentary formations, then tlie above-mentioned 
facts remain the only supporting points of our explanations. 
When we see the coniiiion Fucoid slate and Mactijito sand- 
stone, passing into chlorite- slate, serpentine, and gnhbro, we 
shall, till iuKIitional ubservntion teaches us otherwise, assign 
the same kind of oi-igin tu all serpentines und gnbbros. And 
when, in other places, tlie same strata change into mica-elates 
and gneiss ; and in others still, tJie gneiss becomea converted 
into gncisa-graiiite, tJien must we also regard granite univer- 
sally aa the product of mctiunorphwis. It by no moans mir- 
prisva as that the moat perfect granite is principally to be 
found at great deptli6> at the base or nucleus of the crystalline 
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Strata : for it i& tlicrc tluit tlic product of the most coiupli^te 
traoslbrmaUon uiukI iiccessurtl}' ouciu'. 

Although J afiirnL iliat the metamorphosis of l-Hifsch rock 
into crvstalliuu quurtziUM: rocks is a fact, ytrt I am far from 
pretending thut I can explain this process. Cliemiatry bits 
iiiileLtl fur»i«)]uil us with wmc iniport&iit eK|>laiiatian^ con- 
cerning nianv liJiherto ciiiguiaticnl uppearances, but it Is not 
)0t iu u cuuiiitioa tu &ulvc i\\v higher pruhlcnis of geology ; 
and observuliun iias fiu: outstrip! tlieory. To dvD)' facta for 
any sudi rcaiion a« this, howcTer, as is actually done, li to iud* 
tate those who rejecleil the \a\v^ of Kepler, before Xewton 
iuul deduced tbcm fivim grftvitati<^u. The Nentou of Che- 
mistry, I may add, has yet to appear, wlio, resting vipon geo- 
logical obserrotions, has to ilomomtrtitc tlic bighor principles 
upon which the L^ou^iUtiction {Si'uchioloi/ie) of the Sytiteui of tlie. 
Alps id regulated. All endeavours of this kind bavc hitliei 
to been uiisueceHb'ful, uud tbe caut>e of failure may in port be 
discovered. For, siipposii'.g that uur elements eould be reduoed 
to stiU Himpler iu^edicnts — uud nu diemist wilt aasert the coQ- 
tmy (?) — and tJiiit under the pressure of the whole weight of 
tlie sea, and at tc-mporatures ivhicb lie far beyond the liuiits* 
with which we lire acquainted, fnrees were in action, of which 
we Clin Ecaroety fimii an idea, as curtainly existed at the time 
when our mountain!^ wei'c riuse^l from the depUis of the ocean 
l« tJio rcfjious of eternal scow, — Uieui, to subject these eoiidi- 
tions, and all the appearances and procuHses wbicli aecompa- 
uied this great eveut, to tlie laws of our chemistry, could have 
a. result similar only to our ex|KK!itinn of the plsnctary move- 
ments, ill the times of Galileo, when it was sought for sulely 
in tile empirical laws of gravitation, liesides, we are placed 
her»^ in far more disadvantageous cireuuistances, for the mighty 
processes now under consideration do not ^lass along tbe ^ibero 
of our obsei-vatiuu, as do the pbeuomeua of tbo keaveuly bo> 
dies, but lK<oome known to us only in tlic traces they leave 
behind theoi. 

The fonnatiou uf crystalline rocks from sedimentary depo> 
aits, has been compared to the cliangca which arc proiluccd by 
tn^-d^kca tu tbe neighbouring rocks, or by the smelting fire 
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on the walU of furnaces; and, hence it lins b«cn ^uppo^ed thnt 
every transformed inuuntain-iniiss tniist hnre been in Contact 
(Htht-r with apparent or concealed plutonic rocl;K. It is <^tiitei 
possible that lii^h temperatoreii may have eesentiully contri- 
.fantod to the process under review ; but, in other respects, the 

Fftdduced compariHon appears exceedingly defective : and cliief- 
\y, as it has often enough been stated, because the influence 
i>f the dykes, extending at must but a few feet, bears no pro- 
portion to the nietaiiiorphotiis of a whole mountain, llesideg, 
our physical and chemical theories are in most cases sntistao-J 
tory iu tlie explanation of the observed influence, nUilBt the 
metamorphosis of the Ft^sch-vovV into gneiss or serpentine is 
based merely upon bypothesiji alone. But the coinplcto dif- 
ference of the two processes is made evident by the simple ob- 
servation, that iu so far tia the crystalline silicates luivc been 
produced from sedimentary deposit*, we cannot ascribe the me- 
tamOT-phosis to tbeir influence, that is to say, to their uvea pro- 
duction. There is still another fact, hithertu little insisted on, 
which appears to denote a very striking ditference between 
the two appearances; for it seeras quite incompatible with this 

" theory of contact, that in the Alps, at all erects, the change has 
peculiarly manifested itself in the external and higher masses, 
whilst the inner and deeper gtrata are nearly unchanged, — 
the rocks in which the metamorphosis is most conspicuous. 
Arc entirely separated from the alleged soturees of the vlianiro 
by great nineses more than 1000 feet thlvli, and without our 
being able to perceive any internal or concealed uprising of 
ma'Sivo rocks in the form of veins. Thxia, in the Southern 
Alps, dolomite forms the highest rocky precipices ; and it 14 
only after passing over a long range t:i stratified deposits 
which contain fossils, thnt we descend to the red or black por- 
pbyrieu. And how striking is it that in those places where 
the different kinds of rocks are in juxtaposition, as at Pre- 
dasso, the Hmeetouc passes nut into dolomite, but into jjninn* 
lar marble ; exiictty as in the tirisoug, whore the limostODe 
lying close upon serpentine, or suri'onnded by it, is always free 
fVom Qifl,gneeii], though often white and tran^iparent, liko a pro- 
duct of contiguity : at a somewhat greater dUtance, the satuc 
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limostono formB immense exposed musses of ilolomite. In the 
Grbtoiiii and Glarttt, the common Fucoid elates pr(>vuil as tlto 
prtuuipal uiitlerlying rocks, crystalline strata of hornblenile, 
syenite, and gabbro overlying it. In the Benusge Ot»erUou^\ 
tlie uppermost portions of the older Jura limestoQe have been 
converted into inai-ble, cipolin, and talc-slate; and, at a greater 
di^itance from the gtietiiH uf the Alps, aitd sepm'ated from it by 
the system of the oummulite limestone, which Is 10,000 feet 
thick, and by tlie Nieten chain, we &id likewise the upper 
Dia^sex uf the newer Jura liuiestoae, in the Siaune« Thai and 
the Saane That, converted, sornetimes into a calcareous cipo* 
lin, Kometimes into red or green iron-sboteUte: among these 
ftlateii there occurs u light-coloured limestone, whicli is several 
hundred feet in tliickness, unstrallfied, fissured iu all direc- 
tions, and of a sc-aly granular Ktructure ; and it is only deeper 
sliil that we fiml tbo common black limestone, compact, dis- 
tinctly stratiHeJ, and destitute of any organic remains. We 
should hence bu led almost to suppose that electro-polar pro- 

..cessea bad been exerting tUeir agency in the upper and exti-r- 

'aal parts of the mountain, whilst, cunteniporaneou-sly, the dci'p- 
est foundations bad been subjected to the in6ueace of agents 
acting from beneath : and we can aee no reason why such op- 
posing agencies sliould be cuntined solely to the Alps. 

In connection witli the puaaling appearances of the meta- 
morpbosis of whole mountains, the facts which have hitherto 
been regarded as principally supporting the upraisiug theory 
can take only a subordinate place. The formative act of the 
Alptnu system is also u plienomenon wbieli originally difTi-rs 
casentially from all the volcanic processes with which we are 
acquainted, and with which the foregoing facts arc allied, but 

As probably calculated to diifii;^e light upon tltesc processes! 

I tlieuiaclvcs. Wlien we sec sediiiietitaiy deposit.'^ in the iitte< 
rior of the Alps passing into serpentine, wliicii, farther on, 
forms dykcii, and tlnus overflows, luvu-like, and prodiice.<i con- 
tiiet phenomena, why are we not entitled to assume that, in 
other regions inhere we can follow the dyke inuKses into a com- 
mon roeky trunk, the connection of tbis trunk wiib the origi- 
nal sedinientary deposit remains hid from us, because it is only 

VOL. XXIX. XO. LVIII.— OCTOHEil 1840. %. 
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in the AIp« that tlic intpmnl IftboiiilorT iip|Myirg to hnve been 
broken open T AVhcn, in the Gttsoiih and in the SimmeH TAatf 
■we see lime,-ttone9, which, at one extremity, shew IhcunselTCS 
in andisturbod stratiliefltion, &nd at the other, split into mtiny 
layers, or jrassing into breceia$ and conglnmpynteg^ and an snch 

,Bwelling^ into higli moantiun-masaes, or extensive trr*g«1ar 

'masBW, the suggestion aris<«, that, in consequence of some 
Bobt«rTftn«ni? conglomerate fomiation, there may take place a 
eweUing and uprojsinpof the surface resting upon it, followed 
bj" an explosion, and that the pent-np dehris is thrown out. 
In this stcsohiologicft] convulsion of rocks, it may well be liup- 

f posed there is a much greater increase of whimc than in one 
which is merely mechanical ; and in this, perhaps, ne find the 
cause of the very marked extent of the mica-slate and gneiiS' 
formations, — ^thc great heiglit to which tliey rise, — their in- 
chiding the ncighWnring limestones, and also the dbloeatinn 
of these latter over the M-Matte. It would thuK lie much more 
simple to recognise the cause of the ontponring of the lava in 
the pressure of tlie waik upon the rocks which had become 
6uid, than, witli f^rdicr, to snppose, that the whok of the 
cntrt of the earth is put into action, for the purpose of forcing 
ont a portion o*' the still fluid ceuti-al mass of the globe. Such 
a tremendous machinery could not foil to produce results, in 
comparison of which our mightiest lava streams dwindle into 
ntter insignificance. 

Rcspectina- a tlieory which, like the one of metamorphosis,- 
prnmisos to ai^sumc a conKjiiciions place in scicnt*, it bccomet 
us to in*inire into its origin, and to traoe its previous develop- 
ment. 

The principle of metamorphosis was tirst, it would appear, 
at the end of the lost century, suggested by Hutton, and with 
the full merit of wjginalily. It is necessarily involved in the 
proposition that all stratified roiks are not primitive, hot have 
proceeded from the d»«truction of older rocks; — that they 
have thus become more or lees consolidated by the internal 

^heat of the globe, and have thereby been transfomiRd into 
I posaeesing a crvfrtalUne and alaty apjicKiranue. Hulton, 
moreover, regarded granite and trap as snbfitancos which had 
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i&iucil from liie iut«nor ot'tli« eartb in a liijuul state ; and he 
felt embarrassed )\v their aometimea assiimuig the afiiieamnce 
of stratification. His opponents, also, it should he noted, have 
particularly dwelt upon the rliJNe ooimei-tiuD hetween ^-anite 
nnd gneiss, aud haru {ifoperly shewn how inconsistent it was 
with nature to assign an entirely different origin to tlie two 
rovkg. Plajfair, Umg ago, answ^rfid tiiis objection in words 
viii niigbtstill uan (see paragraph 146 of the Illustration*), by 
iiKKiiniing that in EtrutiHod gi"anite, lus in gneiss, th« lines of 
strata! sepiuration in the original sedimentary deposit of Ihe 
beds have still been preserved, whikt the mass lutelf unrler- 
w<>nt a nictauiorphobis by crystallization, whereas in masKeKof 
mistral ifieil granite these trHc«s are wanting. Playfair, more* 
<iver, believed, tUat granite itself hnJ its origin from older se- 
dimentary deposits. 

After the re-opening of literary intercourse with Rritain, 
tbe«e vie«« spread ujion the Continent, irliieHy by means of the 
rronch translation of " The Illustbatioss," wbieh appeared 
in the year 1815, — of the work of Boiieinl818, nndof Necker 
in 1S21, both of whom studied gfiology carefully in Kdin- 
burgb under Professor Jameson, and abo of MacCuDneh'a 
woi'k, and the Transactions of the (Geological Society. They 
found A general ace«]ttance, however, only after I ho dominion 
of the Wernerian fft'ology was completely overthrown by Von 
Bueii's eclobrntcd treatise on the soutliem Tyrol, and when 
tlie original Plutonio principle of the theory of roeks, oHgi- 
itnting in Italy, was ugiiin restored to its proper place. In tha 
same work. Von Uuch has made a wore decided and most in- 
teresting application of Ihe principle' of metnmorphnsis, and, 
at tbo same time, has ^lisentiaHy extended it, as he hiut done 
t!ic tlieory of elevation itself, by the important ageney he aa- 
sigiia to sublimation, and the power of vapours. 

On one occasion, I well remember, as M. Merian and I 
were wandering in the GUimer Alps, in tlio auinmer of 1826, 
the origin of gneiss and mica-shite from sedimentary rocks 
was frequently the subject of oar conversation ; and in a short 
notiee which I gave of that journey in the ZeiUrkri/t /Hr 
Jdinerftiogie, our opinion as to the correetnefs of these views 
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IB clearly H«?Iar«J. In thnt notice, the mctrnnorphosw of sft. 
condary alatos into mioa-slate and gneiss, w«s, perhaps for 
the first time sugffestiHl, not ns a theoretical view, but as an 
ascertained fact ; in the same way ae Von Buch had previonsly* 
proved the transformation.in natore itself, of litneatone into do- 
lomite, ill car tour thnmi^h Cilartis, we happened to pass into 
flp*rtof the mountains where this metamorphosis is exhibited 
in a more striking way, perhaps, than in any other part of 
Enrope, — where, on the extended sides of the mountnin, the 
eye can, at a glance, follow the whole of the chnngns, from 
the greyish-blnck of the fJ/arnS'Slate, through violet and 
pnrpie to the brightest red ; and from the liffht grey of the com- 
mon limestone to the brightest stniw-yellow of the dolomite, 
— where, on the Karpfatoek, even a still lusher degree of trang- 
fbrmntion appears, 08 we find tho strata have now become 
(larticoloiired and shininfj, containing; t[uai"tz mni!9(*B, which 
inelmle dmsesof rock-ery«tal, felspar. fpirftL't, and hornblende, 
— ^mtil, finally, we find ourselves surrounded with roekssuch 
as we observe at St Ciothord and in Cliamounix, This is 
so ranch the more remarkable, because it was in tlio blai^k 
slate qaiurics of Matt, at the foot of these mountains, that 
tJie slate contnininir fnswil fishes was first observed aa the 
predominant rock of tlie bottom of the valley, and also Iw- 
cause, on the southern declivity, as we descend from the 
K&rpfslack, to the EimI valley, the conimun Flyah soon af^in 
prci^enls itself in gi-eat thickness amonff the variegated rocks. 
T shall hyre take the liberty of (^noting the following sen- 
tence of a letter wliich M. Eiio do Beauiiiout did me tlie 
honour of addressing to me in August 1838, with the pur- 
pose of adJuoing it «« an invaluable teBtimony as to tlie eor- 
rectness of our vieivs ; " I have particularly examined," writes 
the distinguished Froneb geologist, " both during tJhe past 
year and the present, the eavicons of Spifzmeilen and MurtM' 
rhenstotky and, ivith much pleasure, have recognised all thnt 
you described gumc twelve oi* fifteen years ago, in a me- 
moir which I requested the editor of the Annalea des Sciertees 
to translate and pnbliiih in French. You have there sig- 
iialiy^J one of the most curious and most evident instances of 



M. B. Stiider m Ihe Oriym 0/ Granite. SOS 

metninorphusis wbieh the Alps present, and, at tli« same time, 
one of those which most decidedly proves tbat these phenotneua 
or« of recent origin in the Alps, since a part of the roclcs 
which exliihit thcin rest upon the nummulidc system." Now 
that the theory of elevation liiis become so univet-sally popu- 
lar, tile prini-iplc of metamorptiosis. which is so closely con- 
nected with It, iinds many supporters, especially among those 

^geologists who have had frequent opportunities of studying the 
slaty crystalline roclts. Keilhaii. in the years 1836 and 1837, 
pointed out man^' rtfmarkahle and extraordinary fncts observed 
in the neigbbom'liood of Chrlittiania, which likewise go for be- 
yond the reach of the present state of chemistry ; although they 
refer more to the consequences of immediato contact than to 
those changes which are produced upon the great scale. It, 
moreover, wonhl perhaps have been desirable that Keilbau 
should not have been so minute in his explanations, Ijccause 
the learned world is very apt to throw away, with a tlieory 
which it may deem untenable, the facts which arc intended to 
elucidate that theory. Thf views, also, which M. Elic dc Beau- 
mont advanced In 1828, rcgRrding the metamorphosis of the 
secondary rocks of the TarentaUe into cipoUn-Umentones and 
crystalline slates, have produced a very considerable effect.* 
As in the Alps, sa in the Pyrenees, the jtruiciplc of lueta- 
morphosis was to M. Dufrenoy a strong pomt of supjiort in 
the explanation of the most important relations and now 
scarcely a year paaaes over our heads, durhig which, in niijun- 
tains and districts which bad not previously been examined, 
or, at all events, in relation to this point, new support to oar 
theory is not procuivd. In Itidy. the practical geologists Sia- 
monda. Pareto, Giiidoni. and Savi, have become converts to 
the new belief : and the last-named individual, in his latest 

fcwritinga, sheivs bimsi^f much inclined to supptee that serpcn- 



* Fruai tbat liinc eBiii^dally Iim th« ;^U Ikcd broken, whioli, from the 
earliest date, induced Llic liflief tliat tlii> liighcel Alps w-iav; to te coitiiderod 
iiH tUi' firet-txim uT lli<; iiiirtli'^ rocmtitioii^; iinO. wit!i this nnlion, hciif iho 
opinion vanialiad, tint, from the sippeariiaco «!' 0. ludt itsuir, Uiu upuch vi its 
forualion may bo dvleiiuiaod. 
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tine and gabbrownvdmredfroo) luacigTio. With irhatener^- 
Hattman liis sdopted the^e views u evtdent front all bft has 
written, and 4^cciall}r fWttii his n-orks upon Italy. Through 
faU means the ^ptmnian AJpii hare become classical for the 
study of metamorphosis. 

£t is rather surprising that these views, which have not been 
pat in a peculiarly strong light in tlie writings of Hutton ami 
his followers, Khoold hare ^read so widely, whilst another prin- 
ciple of Huttou's doctridB, notwithstanding its greater simpli- 
city, finds much difficidty in obt^iiniiig the consideration it me- 
rits. I allude to the fundamental law tliat geolog)' cnnnot scan 
the origin of things. Uit can observe only tli« succession of 
transfeomations which has arisen from Neptunian and Plutoaie 
IbflueBces, and tlial thure is not to be foimd in the eartii's 
crust within our reach any thini* that is primitive, — any ori- 
ginal rocks, but only newly forme^l, or transformed fragmen- 
tary ones ; a principle which, after so many and .such imjiort- 
aat dtsooreries, we may still cl-us with the most considerable, 
as it comprehends the rhanj^ fnmi iir<^anic into inorganic; 
matter, and tliat of the latter again into the former. The great 
talent with which Mr Lyell ha.4 demou-stnited the doctrine 
of periodic change in refpifd to the nature of the eartii's 
surface, and tlie general approbation bestowed on his worii, 
bave not been able, even in Hritnin. to induce many whn 
are zealous advocates of metamorphosis, to abandon tbi> old 
path ; and still less has the principle extended over the 
Continent. For this unfortunate result, a great part of the 
blame is, 1 thinli, due to the expositions uf geology nchidi 
are supplied in books, and by lectures. Allhoiigh nearly 
tbe whole ground upon which ^Veme^ based his system has 
been demoii«trated to be untenable, still his footsteps are 
pursned in relation to geology ; and tJiis science, as it lias 
long doBc, maintains the character of a history of the globe. 
Whether we proceed with Werner, from the oldest formations 
to the newest, or, as is now generally done, reverse the pro- 
cedure, the liistorical representation always requires a begin- 
ning and an end ua epochs of time, and one is opposed to the 
idea of a chapter on tertiary and secondary formalions wittout 
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a oracluding chapter on primitive rocJ<s. WTiat, however, shall 
we say if, sowntr or later, this science, H-hich at present is 
regai-dcd a& so important, and which disputes the paJm even 
with sublime Astronomy, — if gc<i\ogy or geognosy should ooa£e 
to be ennmerated among the naturaJ scionoc* i However grie- 
vous tbu pru->|)ect must be tor the geological courses of my 
learnod collctigues and myself, still 1 fear that the mournful 
oonsummution cannot, in iho long ran, be provcntod. 

If we more naiTowIy examine the right and title which geo- 
logy posseseee to the lielU which has hitherto been assigned to 
it, we Hnd in the enumeration, tirst of all, a constantly inereas- . 
ing liuccesiuon of fonnatious, emimcruted like no many differ- 
ent purtionsi of the earth's surface. According to the unani- 
motu opinion, the species of roclu are of very.infcrior import- 
ance among the cbaracterisUcs of these formations : and thoso 
roeks <>f the Werncrian school, which avc still tiiken into con- 
sideration, must continue to decrease in proportion as the for- 
mationjB lose their local character, by more extenfeive research. 
On the other hand, the doctrine of tlie earth's formation ap- 
pears more elcarly distinct', in proportion as it is divested, of all 
extrinsic considerations junoiig wbii^h I reckon whatever re- 
lates pm-tly to the twk itself; that is to say, in so fjir na is not 
closely connected witli the organic chaj'acters, and partly to all 
the changes and trunsfortoatioiis to which it has been f ubject- 
e<l ; and in proportion to our endeavours to comprehend and 
exhibit the I'ormations as they may have been originally consti- 
tutc<i. Huti thus ri'gui-dcd, tbc doctrine of the earth's foruiit- 
tiuu comes nuceHSurily to be uicludod in the province of <vga 
nic naturiU history, and becomes organic geography, whose pro 
vince is the consideration, not only of the present world us uuw 
constituted, but also of the previous and tlie earliest develop- 
ments of the orgtmiani. Whatever occurs in these inijuiriea 
regarding kinds of rocks, reiluces itself to the sandy and clayey 
formations which we sec originating in our moors, lakes, and 
Bcos, and which neither require f^-reat mineralogicnl knowledge 
nor expensive collections. A work like tlic Letttaea, but givhig 
somewhat more prominence to the organic formations of a more 
general kind, eucli aa cural-iTefs, infusoria, peat) and so foi'th, 
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■•d Mill mcve to the Iocs! descriptioD of those regions rrhicli 
haw become cbssinl from their particular fomuittoiiBt as fm- 
exjunple. the Puisisn baan for the lower tertiary, Tbaringiii 
ftv the Zttluteim gronp. &c„ wtmtd better correspond with 
wbat is desidermted, thaii those disquisitions which abound in 
geologicml books, whose authc»rs not being zoologists, occupy 
tbanaeUes chiefly with deMriptions of the monntatn rock:^, and 
the reUtims of stratificatioiL, and thereby confound every thing. 
What niBuns after theseparatibn from our science of the doc- 
Iriate of the earth's fonniitioii, has assumed, in our hit4>:)t worlu, 
Dtorc and more the aspect of physicat geography, and must in- 
deed altogether coincide with thb science. To treat )>epanite' 
IjT* of the efiects of crasjou, and of the doctrine of sedimentary 
deposits. a« something indepeodent of oil that is nece&surily 
•aw ci at f d with thb subject in ph,>-8ical geography, is altnge- 
tKer onscJentiBc The effects of lieat and prcNfiire in produ* 
dag the consolidation of these deposits, und in inducing pecu- 
liarity of stroctopc, diJferent coloration, and so forth, — how 
tbey, by stronger influence, produced iaet«morplii»sis, or par- 
tial fusion : the formation of mountain-chains fritm tht^sc depo- 
i^ta, and their elevatitMi from the bottom of the ocean, — the 
oo^oaring of the molten musses in drkes and stream^ — all 
these agencies of the new theory can be satisfactorily described 
only in accordance with the principles of general physics, aud 
art) entirely incongruous with historical-organic-geograpliy ; 
and, in tliesc matters, minenUogical slcill will find ample sco|)e 
for its due exerriAe 

And now this letter, wliich should have been a diort one, 
hiis cxcvotlcd all bounds. This day four weelm, 1 start di- 
rectly over Mont Ceiiis for Turin, whence 1 proceed to Ge- 
noa, and other places. 
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Physical ami Chemical Examination of Three Infiainmahte 
Oaae* wlucb art: evolved in Coal-ilinet. By I)r (jtustav 
BiscHOP, Proi'eaaol- of Cbeaiisti-y in the University cf 
Bonn. Comnmnicated by tlie Author. 

The financial dejiartment of the Prussian ministry com- 
missioned me to investigate the inflammable ga* which forms in 
the Prussian coal-mines what is termed Fire-dam p^ and to make 
experiments in expIoBive mixtures with Davy's safety-lamp. 
Chemists, from investigations made in England, regard this 
inflammable gas merely as carburettcd hydrogen, and even, 
after mai-sli gas, as the purest carhiiretted hydrogen gas that 
CJun be obtained ; but the analyses of the gases from the 
Kuglish coal-mines by no meiins justify the assumption, that 
the inflammable gases from other coal mines are invariably of 
the same nature. 

It is but rarely that a good opportunity presents itself in 
mines, of collecting this gas in a perfectly pure condition. If 
the mines in Achich it is evolved he damp, its evolution is 
rendered evident by a peculiar sound which maybe exactly 
compared to the noise caused by the movenient of a nuiid)er 
uf crabs hi a basket. VVe also perceive, on the floor or tlio 
roof of tilt' jpalleries, bubbles, which, by bursting, cause this 
ntiisL', and which can often be Ignited by the lamp. Should, 
however, the mines be perfectly dry, the evolution of this gas 
citn only be ascertained by the formation of fire-damp. Be- 
sides these evolutions, extending over a greater or smaller 
extent, by means of which the fire damp is produt'od at such 
places, when no strong current of air exists, there are also 
particular points where the inflammable gas flows out in 
greater or less abundance, from fissures in the coal-strala or 
neig^hbouring rock. Such places, ivhich are termed hiowcrs 
(blaser), are, however, but rare in our muies. It is evident 
that it is sucli blowers alone which admit of the eollectiou of 
a. perfectly pm'G gas. 

In the year 1837, while viaitiiig some of the coiil-minos in 
the vicinity of Saarbrijcken, I fuimd a g;wcuus exhuUttion of 
this descrijttion iKsuln^ from a 6sburc hi sandstouu uf the 
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cwkUformation in Gerhartta tiMieu. By inserting in Uio 6s- 
siire a tube, and lutiii;; it with ctay, the evotvett gas <«u1d lie 
i^itvd, and it bumed with a blue flame tiirec or four inclics 
in hoijfht. The flame wig so perfectly blae aiid without n 
trace of yellow, that, when it wa* eompareil with tho 1ilui.'<li- 
}'eIlow 6a»iv of the intianimnhle innrsh gas, one nits inclined 
to regard the evolved gns rather as carbonie oxide gas than 
■ ms carburetted hydro};en. 1 endeavoured, by means uf atonal) 
l>neuinatic trough, to collect some of it ; but it was not pos- 
sible, as the gas cmdd not overcome the pre^snre of the small- 
est oolnmn of water. Hnring become aware of this circam- 
stftnce, I turned my uttenlion to oilier means in order to be 
able, on my seeond visit in GerAnrttn Stallen hi tlie^utunn 
of 1838, to collect tiie desired quantity. 

Fh^rifixl RdatitfM of the In/litmtnabtf G/ifiviu ExhahOfcnt in ike 
Coat'ptts of Sanrbriickf^. 

I have rdready descnlicd the niodK in wbiL-li the inflam- 
mable gas issues forth in Gerhard's Stdlen in Louismthal. 
When, in the year 1838, 1 visited the place for the second 
time, a tube was inserted witli greater pa.re than before, and 
the fissni-o. as far as it could he followed up, wiis sfiread over 
■ftith clay. The gas now buruoJ \v-ith a flame which was 
twelve to fifteen inches in height, but which was not as for- 
merly of a pure blue colour, but was only blue beneath, and 
yellow above. I shall aften>ards shew that the sauie iuflani- 
mable pit-gas can bnrn with different coloured flames under 
diiForeiit eirt'umstances. 

[f we allow a continuous stream of the gas to be directed 
on the tongue or into the nose, we can neither remai'lc a dis- 
bSgreeable taste nor smell. It was tastele^ and without 
odour. Tho miners told lue that they had never noticed a 
peculiar smell in. fire-damp, but they had esperioneod a pres- 
sure on the eyes and the temples. Tliis induced me to nlloiv 
the gas to flow into my eyes for some imniites. I experienced, 
however, nothing peeuUar in the eyes ; but others, who re- 
peated this eiperiment, said that they felt a peculiar sonsar- 
tjun in the eyes or temples. 

The high flame of the gas, a£ it i&iiued cither directly frpo^, 
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the fisstirc, or from iIil- tube, wliich was fivo lines in diameter, 
ccmld, with fecility, be extinjjuUheil. It was cxtinftuishcJ by 
blowing upon it at a distance d' from three to &ix feet, or by 
nuJuD^ a uaovemctit m tlie ulr with the luiad. This appetu'^i 
lesa retnarkablo wIicd we Ukka into coasideration, ttiat tiio 
f^ flows otit with DO bi]C;iier pressure tbftn that of the atmo- 
spheric air. The aiiffUtcst current of air, therefore, is sufli- 
cient to blow out (be biinuD^ ^as. It is dliVerciit, aa is well 
known, when intfammablo ^a^ea are evolved from apparatu:. 
intended for llie formation of gases, and %vli«n they issue ont 
under a greater m- less de^ee of pressure. In. order to ex- 
tinguish stich a eurrcnt of ca.s, a current mast be cniplorcd 
which IK f,''rcjitcr than tL»t of the pa itaelf. It is further 
known, that tliis current mu^t he so much the greater in pro- 
portion ae the iiiflammalile gas evolves heat during; its ig'oi- 
tion, and a» it ig more easily inflamed. Hence, of all the in- 
flammable gases, hjdrogfen is tlje most ditiieult to extiofiubli. 
The heat ovolrcd by the flnrae of the burning pit-gaa ia iu- 
conbidcnible ; for one can extiu^ui^b it by slowly closing tlic 
tube with tliu Hnger, mthimt buniing himself. . 

The cnrrent of gait can neither be set on tire by li.ifhterl 
tinder nw by a liglited eigar, even when wc attempt tu 
kindle it by ^tr<Ingly bluwin^ with the mouth. If we do noL 
blow, both are speedily extinjp^iished by the current of gas. 

The temperature of the current of ga* was ascertained by 
mc to be 5&°.7 F.. by placing, for some time, the bulb of u. 
delicate thermometer in the ^as, The same thormcimetcr 
indicated a temperature uf 54'.7 F. in a bore in tin: rock 
tieur the lis^ure, which w.is eight inches deep : as deduced from 
three observations made in the morning, at nnon, and in the 
evening. It being assumed that the gas brings with it tlie true 
tenipcrattire of the place where it is originally evolved, that 
the mean temperature of tho ground of the outer cruet of the 
earth at Sunrbriicken 'n Aif.b P., and tbut the increase of 
temperature towards the interior of the carlli amounts to 
1" ¥.,* for tifty-one Parisian feet, it would result tliat the 



* The pUra wbirro the pw caaic* ont, h of count, at a deptl* whOT« no 
of tenipCTaturc ocrur. Uowuver, the cammuDiottioii by ttie nir 
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gw comes from & depth of 322 feet. The plnce when the 
gas issues forth is 210 feet under the mirfaco of the earth ; 
and hcQce it n'otild appear that the gus cumcs from a depth of 
112 feet under the gallery. It may however, with probability, 
be assumed, that the gas on its passage is exposed to refrige- 
ratiog influences, inafimuch as it pnsses through colder strata 
and rae(>ts irith colder water ; hence the original temperature 
of the gas may hare been liighrr than SS".? F. ; and the 
current may bare come from » greater depth. 

A second blower occurs in an old deserted mine near 
U'elletweUrr, about twtinty Knglbb milett from Saarhriicken. 
It was reached about forty or iifty years ago, and &incc 
1816*17 lias been included in a etjppcr funnel with a pro* 
longed pipe. U occurs in a principal fissure iu slatc-cIay at 
the bottom of the gallery. At some distance from the blower, 
a boru has been made for 119 feet under the floor of the mine, 
and a stratum of coal from seventy to eiglity inches thick has 
been foimd at a depth of forty-iive feet. 

I fuuinl this rurrciit of gas still surrounded by the above- 
mcntiunetl funnel, wliich 1 employed for the coUccting of the 
ga-s. This current is much smaller in quantity than that in 
Gcrhard't StolkiK for the Httme of the gas was only 2 to 3 
inches higii. Hut thi.' giis was ju&t as deroid of smell and 
taste, and burned like the other, with a flame that was yellow 
above and blue benenth. 

The temperature of the gas was 54:° .6 R, and that of the 
twV Sl'^.S F. The above-mentioned data being assumed, 
the gas roust have come from a depth of at IcjUtt 155 feet. 
The same remarks are applicuhle to this CJiae iis to the other, 
and hence it is likely that the depth is greater than 1 have 
just stated. 

I hare already mentioned, that the gas in GcrhartP« SfoUen 
cannot be collected in the usual numner, in a. pneuniatiu 
trough. The appai-atas which 1 employed for the purjtose, 



betn'een the gailerips ni»1 tlie oxlernaJ nttiuinpUinc tlntilitlMa cnutfcs thg 
none, to the depth of sovpral feet, to pjirtiiko of iJie eliuugos of luitiiM-mturo 
of tho cxtcmnt iitiiioapEiciv. On Liie SOtli September, wliuD I omde tlio 
nbovfl ijtMiMTmioni, ilin toiiijiernturu of tlifc surfiicis iif llie eortli w«8 aonia 
dcgrv«a «,)io\* tliv mcuii. Tliv obacrved Icmiieniura ef lU< rouk (fil'-7 F.Jp 
tbcr«forc, «■!• sllo of fouria aboT« lh< meBO. 




consittted of a large bell-glass B, which ■ft'as cIor«1 Im-Iow with 
a plate luted to it P, tuid was 
provided with a stopcock c. A 
second stopcock b was luted to 
the bell-glHBS above, into which 
a hollow pipe (Hiil8e)a,tn which 
a leaden tube was luted, could 
be screwed. The tube t was 
luted into the fissure of the rock, 
and after tlie bell-glass was filled 
with water, the current of gas 
wasalisorbed. I found thai, even 
when the t-ock was tuitirely open. 
not nearly so much water flowed 
out, orsomuch gas was absorbed, 
as tlmro issued gas fi-uni the fissure. It was easy to become 
conviueed of this by lighting the gas which hiui been again 
forced out from the cock b, by ineans of insertion in a vessel 
filled with water ; for the flame was then only 2 inches high. 
As this issuing out of the gas took place in nearly the same 
time as the flowing in, while the gas coming direct from the 
fissure burned with a flame of 12 or 15 inches in height, only 
a small portion could be absorbed. 1 was thus well assiu'ed 
tliat no atmospheric air had been absorbed along with the gas. 
With the assistance of two seta of apparatus, by mean!> of 
rJiich the gas could be alternately absorbed and again forced 
t hy insertion in water, fifty ordinary wine bottles of it could 
/illoil hi one day, which, being carefully closed, were trans- 
Ad to Bonn, secured in vessels by means of water. 

V mine of JVellesweiler, these pieces of apparatus for col- 

^^ gtifi were not necessary- The circuuistaiice that this 

gl^^^^n the floor of the mine, which was covered 

li of several inches, gave me good ground 

list How out with a prossiUTJ greater than 

i surrounded the funnel with a layer 

-H deep, conducted the leaden tube luted 

ic trough filled with water, and found that 

Vercomo the pressure of a column of water 

three or fom* minute?, an ordinary bottle 
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vu fiUed with gas. 1 took adnmUge of tbc favourable op- 
Iportunit^v, und tiltt'd a hundred boUleJi, and Ui the same man- 
ner transported tlicm to Bmm, well olosed» and secured by 
wat#r. 

It tlins appears that the difference between this stream of 
gas and thiit of Gerhard"* SioUeit is, that the former luntes 
with a prcKMire which is somewhat greater than that of the at- 
mospherie air, while the pressure of the latter id just c<\\iaX 
to tliat of the atmos^ihcrc. This diffiTCoce caa he easily 
ccj'lained. While tlif gus from tlic WelleBwcil^r mine is 
fvoKcd frora the floor covered viitli water, all the iissuroa 
which descend from this level, anil wlit(^h rnmmunicati- nith 
the above-nieiitjoned priuc-ipul fixaure. muet be Ailed with 
water. Ilcnct-, all the f^as which ascends from beneath ia 
lienimcd in by water. This chief fissure, which is prolmbly 
\'Hri(ius]y i-ninified beneath witli otliev gtis canals, presents the 
stiudlc&t amount of bindranee to the evolution of the gas, he- 
cuuse, in a wide Assure, gas and water can be more easily se- 
parated than in a uarrovr one. Hence, tbc giut is evolved from 
this fissure only, and the remaiiiuiR- narrower canals ai-e in. 
tcrrupted by water. In GcrhartTs StollfR, on the contrary, 
the current of yas is evolved about 7 feet above thn fltior of 
the mine. ] Jeuce, also, when up to tliat floor, all the gas ca* 
nals are tilled with vntter, this ean cause no hindrance, inas- 
much as the luisure is pi'ohably cutitinucd to the sur&ce and 
is ramified," An interruption, therefore, which meets the cur- 
rent uf ^Hs Auwint; ont>vards, will cause it to remove to ano« 
tlicr place. It is possible that, during cuuliimed wet weather, 
wlicre the h^ures communicatinp with the surface arc ob- 
structed by water, the kus exerts a prc(isur<r superior to that 
i)f the atmospheric air. Such relations, at least, arc pre^eutcd 
by the exhalations of carbonic acid j^ils, of which several exam- 
pleti arc known to me in the neighbourhood of tbe Laacher 
A*f, and of the volcanic Eifel, both of which districts are so 
rich in very large gaseous evolutions. 



* Tliia HappoHittun Iih been oouiplbtely coDfimiMl. Aa oSecr of ttin tnjna 
infonuk niu, tUnt tha IjIowct liati c«an>d to Oow in ; ilriiiliHM»h>CM.TWoaiitm 
tam oT raol l.u laUsly Wm wwkccl U feet aiian the nid Umnb 
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As tbe blower in tlie mine of Wellesweilor aifonls a lM>ttle 
of f^ in three minutes, tho cnrrent thus ainount:« to about 
18 Parisian c\ibic feet in twenty-four hours, I found that one 
volume of tills gas still formed an explosive mixture with 15 
to 16 volumcis of atmospheric air. In twenty-four Itours, there- 
fore, auch a mixture of 300 cubic feet can be formed, which 
would occnpy a Wnj^h of 14 feet. Should, thti'ffore, auch an 
issue of gas continue for months, without the inflammable gaa 
being removed by means of a current of air, we may wcU ima- 
gine ^viiat powi'tful uti'ci^ts the explosion of «o eonnderable aft 
amount of fire-diimp cnn protluce. NottviUistanding tho con- 
siderable evolution of (ja-s ivhidi, in Geekard's mine, jnd^nfj 
from tin- size of the Hamc, amounts to nt least twenty tim€8 
as much ns in the Wellesweiler mine, yet both minea can be 
viutc<l with the usual minrr'? lamp without the least danger. 
One etumot even porceire the presence of the inHammable ffas 
in the miner's lamp. Hence, we see that, by means of a 
sti-on^ cuiTent of itir. which exists in both mines, the moat 
considerable evolutions of inHammable j^ can be made com- 
pletely harmless. 

On account of its inconsiderable speciBc gravity, tbft In- 
Rnmmable gas is altrays collected at the top of the gallery, 
and tJierc forms the fire-damp. Hence, in general, tbe miner 
can visit without dread, places which arc tilled with weak fire- 
dtimp, "with the ordinary miner'n lamp, if he keep tbe same 
iif^ar the lioor ; and it is only »vbcn he approaches it to the 
iipper part that an explosion emues. This is only the case, 
however, in places where either there is no movement of the 
air, or only a feeble one ; for, in an atmosphere which is in a 
state of movement, the pit gas i» either entirely removed, or 
60 mixed mth th« atmospheric air, that the whole space is 
tilled with tire-dump. 

The ascent of the inflammable gas to the higher portions of. 
a mine, is turned to account in the working of beds, in order 
to protect tbe miners from the frightful eflects of lirc-damp. 
Thns, should an inclined stratum, proceeding fnjm a principal 
gallery, be worked from below upwards, and should there be an 
evolution of infkiamable gas, an accumulation takes place gra- . 
dually at the working place, and the mining must be suspended. 
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If, on tho ooDtruy, the mining operationfl should lie carried on 
ftwm the i^pooite side, prooe<^Jing from iinothrr gallery, and 
cotiUnned from above dawnwaivls, the Inflauiiuable (»as removea 
from, the working pUcc, and the miners con without ditiicuity 
perfoc-t thtir work to the previoualy absodoned ^oint. if the 
strata should be very much Inclined, so thut tho mining opora- 
tioQS are carried on through such highly inclined, shafts, there 
is no lire-damp to contend with, bet-uusG, in Kuch a vaisL*, the 
inflammable gns escapes through these slinfts, immediately 
after its evolution. 

I may be allowed to take this opjiortunity of iwmmunicatinj; 
some observations un exludittioni; of carbonic acid gas, which 
present the same phenomena, but only in the opposite sense. 
When carbonic acid gas is evolved in recesses, or in inclosed 
Bpnotss, wtiich du not at all, ur but slightly, pnrtabe of the ex- 
ternal movcmeut£ of Uio qlt, this heavier gas is coUeeteJ, and 
tlie entering sueli places is attended with danger to life. Tho 
kaelebrated Grotto del cane, tlie gas grotto {Oitnsth'okle) near 
fratoitt, and several similar places in the vicinity of the 
icAtrr See, and in the volcanic Eifel, present like pheno- 
mena. When, however, such exhalations of carbonie acid gas 
take pl&ce iu tlat sittiatiuus, and even in much lai'ger quan- 
tity, tlie gas becnmes distributed through the atmosphere as 
Boon as it is evolved, and tlie rapidity of its dtfiusion hai'dly 
admits of the preeenee of this mephitic gas being made known 
by its sraell. Thus, there is n spot at the vill»ge of Wehr, 
about five English miles from the Lattclter See^ M'bore eai*- 
bonie acid gas is evolved in immeasorahle quantity from liiin- 
dreds of mineral springs, close to oue another, and where, at 
many points, bubbles as large as the head scatter the water 
to u height of more than a foot, and whcire, in the middle uf 
the marsh, the smell of the ga^ is hardly perceptible. 



Chemicai AtuU^si* of the Pit-gas from the SfeUeeiceiler Mine. 

I 
§ I. E^aminatioa for Oxygen Gat. \ 

Nitric oxide gas mixed with the pit-gas did not produce the 
■lightest yellow colour. By adding 64 volumes of nitric oxide 
gia to 100 volu* -^ Dit-g:a8, the mixture amounted to 
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WIS inoonsidcrable absorption be entirely ascribed to oxy- 
gen, tlic latter wmilJ amount to only about 0.002 volume. It 
is evident, however, that this slight ubsorption proceeds chiefly 
from tho water through which the nitric oxide gas passed. 
Hence I believe that the pit-gai; contains no oxygen, or at 
leiist no appreciable yaaiitity. The evolution of this gas must 
therefore take place without any co-operation of the atmo- 
spheric nir. This likewise followed from the circumstance, that 
this gas is evolved with a pressure greater than that of the 
atmospheric air. When agitated for twenty minutes with a 
solution of sulphuret of potassiun), the absorption amounted 
to 0.058 volume. But it is plain that the solution had ab- 
sorbed a ]>ortioii of tlie pit-gas. Th. de Saussure, at least, 
had previnuRly remarked, that intlnmmablp gasos are absorbed 
in considerable quantity by 8ul]ihur«t uf potiiuiuin. It vivm on 
that account that I was obliged to employ the very imperfect 
agency of nitric oxide gas for dotennining quantitatively the 
oxygen. 

g 2, Examination for <wrto«iV atid jfot. 

The pit-^as renilcrfi lime-ivater turbid. The absorption by 
raean»i of caustic potash amounted to from 0.041 to 0.0+3 vo- 
lame. The original tinantity of carbonie acid gas, however, 
must undoubtedly have bpen much greater. n« the gas in it* 
course come.s in frequent contact wiUl. and as it is also collected 
ovei", water. 

$ 8. Ejianunation/or ok/'tnt fffif. 

Tliisexaminationwaeperformedbymeansiif chlorine gas, and 
in a flask composed of black opaque glass, of the kindcallcd hya- 
lite glaas. After the pit-gas had been freed from carbonic floid 
gas by agitation with liquid potash, it was mixed with chlorine, 
and, after the mixture of gases bad stood for several minutes 
over the water used for retaining it, the chlorine was again re- 
moved liyagitatiouwithcaustic potash. Auotbcrportton of chlo- 
rine was tested as to its containing atmospher:*- air, by means 
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of liquid potnsl), and this f(&s was edbtracted front the residue. 
The following is the detail of two experiments. 

Pit-g&f frtc from cuWaic acid gns, . 164. *. 1*2. r. 

Chlorine gas added. . . 136. T. 1i)7. T> 

AftorwBhii^tliogaMMnumistuic^'iih liquidpoUislii l&6.fi v. HI. v. 
J30 \uluiii«s of obloiino, htwercrj conlAiceil of at- 

BMipherio uir, . . . Z^ 4.3(t 



HcDcc tlic tiur rcsiduo of pit-gas aftci ImU mcnt wi ih 

oldoriDe ww . . . . 148.1£ 13&.e4 

AtMsrptioo .... &J&6 A.86 

If we rvgurd the gns ahdorhcd as oleSant gas, its quantity 
amounts to .... 0.038 0.038 

The original quantity of olefiant gas must have heen much 
greater before the pit-gfts came in contact, in a variety of 
ways, with water in the gas-eanals. beeause it is more abun- 
dantly absorbed by water th-in is cnrhurctted Itydruf^en gas. 

t Two other experiments on pit-gas whieh bad been collected 
a day later in the IFelUtKeiier mine, aA'orded, by means of 
chlorine, an absorpiian of 0.02t( and 0.037 voliimus. 

An exaniination of ptt-gns for ole&uit gas by means of sa- 
pa^lmido of antimony over mercury, yielded less satisraetury 
results, and I idmll not tlierefore commtinieate auy of Uiu details. 

§ 4, Pit-ijag imd ehl'/rinfi tr^ioMci/ (o the hifJii. 
Ab I do net know that & perfectly t>ure inflammablo pit-gas 
has over before been subjected to this experiment, I to«k ad- 
vantage of the opportunity alibrded me, to malie the trial with 
I he almost pure earburettod hydrogen from the Welleswtiler 
mine." To 158 voliimes of pit-gns, previously washed with 
liquidpota&h, wwe added, over vifftter, about double Ihn volume 
of ehlorine, and exposed for five hours to the diffused day-light, 
The volume was diuiiiusLed to 94. After having been agi- 



* Guy-LusKiw? niid ThonnnI (lU't'lifivlii'ii Piiyxira-Cliiiutqiice, i, 2, j>. 131} 
b.tv« only ptiftiriiicd «xi>»imcutai ^i itii gas " ptrovenant dc la di^coinpoEitiou 
(!q I'jJcoliol, t>u d'uiii! liuiLe, 4 tr&ri-i'S uu tube nu^ do Tcu, au cnfin avec lea 
gax iufluminiibles rcnijKiiic's iju'gii uhtiimt en liisllllant unc tubsluDce vege- 
tal* ou imuoalc <]ucli-oii<|»^. Toujour* il y n cu d'nclion instnnUu^c * In 
Itimiferr aoluiri?. cLcd nifnie 1«ri|u t|u'il y am dHcniUioa^iok-nle densce 
vnt, il ^ a cu ub d6^>i>t ah'ithI tft ■yatiijtmih *Iu charboa." 
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tatfttl with liquid potash, the residue amounted to 75 -voliime*. 
This residue bumeJ, as it oppeaTed, with a flnmc which wM 
more blue and less yellow than tlie pit-^'as which had Cftt heen 
treated with ridorine' The chlorine had, therefore, decom- 
posed only about the half of the pit-gas employed in the expe- 
riment. 

Equal voIiiiii(!s of pit-gas and chlorine did not ftet on .each 
other in tbc liglit of tlie sun; but one volume of pit-gns imd 
two volumes of chlorine detonated over MTitcr with a very 
J'eeble explosion, by which cBrbon was deposited, and muriatic 
aeid was produced in white vapours. Sometimes the detona- 
tion ensued infitantanoously, nnd in other mstances not for 
some minutes. Tiie detonation seemed to depend ehiofly on 
tho parity of tlie chlorine. If it was rendered impure by at- 
ntospheric nir, no dclouation ensaed, and the water merely 
p.wo slowly. The detonation also took place more readily 
when the chlorine bad been first admitted into the receiver, 
bccansG, in that case, the speciffcnlly lighter gas was forced to 
iiseond through the chlorine, and thus to become better mbced 
with it. This was particularly the case in narrow receivers. 
The detonation was best effected in a cylinder 18 inches high, 
and H inch wide, when the mixture of gases occupied a space 
10 inch*B high. Whenever it was expoBod to tlie sun's light, 
an instantaneous explosion was the result. The mixture at 
first was expanded, white chmda were formed, and then the 
wiiter nscended, while a Inrge qnmitity of cai-btm was depo- 
sited. If the son was only a Httle obseiired by a cloud, there 
wns merely visible a white mist, which dcseendcd more espo* 
ciiilly ft*om a small projection at the closed end of the eylindcr. 
The water, however, did not fall as in tlie rapid action, but 
^fi-iidually rose while the mist was in tlie course of being 
formed. If, even duriny this action, the cloud was removed 
fnim before the sun, and a strong ray of sunshine fell on the 
cylinder, still no detonation took place. During meh a slow 
action of the two gases on each other, carbon was never depo- 
sited. If the mixture was left standing in the light of the 
suu so long that the chlorine was enth^ty absoibed by the 
water, a sti'ong amcU of oil of turpentine liecame perc«p« 
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UkAt* The depotitnl carl>on bad a peculiai-ly sharp taste, 
which had some r6seiublnnc« to that of mustard. The cylin- 
der in which the carbon wui deposited hud the smell of chloric 
ether. 

These experimeDta wero performed during some clear days 
at the be^imiii^ of \o%fmher. Oii the Gib and 7th of Decem- 
ber I endeavoured to repeat them, but in raia. On tli« Gth 
there whs a tliick fojr, and although the sun shone brightly 
and broke tlirough the mist, yet it was not poBsilde t« act^oin- 
pllsh the dccoiupositioD of tlie pit-gas with deposition of car- 
bon. On the Cth there was less fog, and it became coiicon- 
tratod on the Rhine, but u light vapour in the whole atmo- 
q>hercson'cn1(eDed tbv stiu's light, thut, although the gaseous 
mixture sunk luid nftenviirds a^iti ascended, yet it was not 
possible to produce a deposition of carbon, however frequently 
the attempt nus ri^newcd. It is knonn that a mixture of hy- 
drogen and cldorine g<ts likewise cannot be decomposed by 
detonation, when the light nf the sun is wenkened evon by 
the most slender cloud oi- by a hght vapour. 

§ V. K.xfniivuitian fof Carhonir Owie Ga*. 

The strong blue colour of the flame of the pit-gas ivas in favour 
of the presence of carbonic oxide gas. I tested for it by potas- 
situn. After the pit-ges had been freed from carbonic acid gas 
by agitation witli liquid pota.«h, itw9s,aeeordingtotheproees8 
of Gay LusBac and Thenard, introduced into a somewhat bent 
tube filled with mercury, it was dried hy means of chloride of 
cak-ium, and a portion of potassium was made to ascend. The 
potassium was then heated to the melting point. It vvaa found, 
however, after the hibc was cooled, that not only n-as there 



* Dr Henry (jknnaJpe J« ClitmJi; ct lie l'hyBic[in?, rol. xviii. 182t), like- 
wise ri-marks, tljat tin- aniQll m{ the liiiuiJ, wliith U coUi-ckil on the surface 
of lb& f;laBs rpc-oivcir in which lh<> oi) or coftl-^as lin& bi*i>n. mimtl with clilo- 
rino, iadi*att» llie proaoncc cf n compound of pjirbunTiiwl hj-ilrogm with 
chloifitie, nnd nf stiollinr fluid which 8i>oiii8 to have ii j,TU!Lt rf^BCfnblaS'CA to 
oil of liirpcntincT. ^Vhuu. wo liikc into conndcrntion th.it pit-gan uuJy ro 
qitiruN to jjiv* up QA of il.i hydtoguu, iu tirdir to Im I'vnvrrlo] into oil of 
tiup«utii>C, weciiu Cviiily imdorstond thoposHbility erf thcpcffdactionof this 
rombinniion af carbui»tii>«l lij^oj^nby m«AnN of tlie artion of clilodr?. 
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no diminution of the volume, but erea an mcreasc of 0.109 
volume. 

As in thisincroasc of tbe volume n. trace of moisture in the 
mercury might have had a part, in the second experiment I 
boiled the raercuiy in the tube, and proceeded after the eool- 
iiig in the some mauncr as before. In order to remove the 
naphtha, the potassium tvas melted in a narrow glass tube. In 
this case, likewise, there was an increase of the volume after 
the heating of tlie [lotassiuiii, hut it only amounted to 0.086. 
Two other experiments, with unboiled and boiled mercuiy, 
gave the same results. 

Hence it seemed to follow that the pit-gas contiuned no 
carbonit oxide gas. Further experiments, which I 8ha!l after- 
wards detail, liavo however proved, that the potassium eannot 
be employed for the separation and determination of carbonic 
oxide gas, when tlie latter is mixed with carhuretted hydro- 
gen gas. 

The circumstajice, tliat, aoeording to the experiments of M- 
Desprebs,* the oxides nf ii-on, zinc, and tin, are reduced by 
means of carbonic oidde ga*, afforded some, tliough but little 
hope, that, [lerhiips, by employing ono of those oxides, a sepu^ 
ration might \k- effected of this gas from the uarburetted hy- 
drogen gas. As, by experiments which I shall suhBequently 
describe, ! obtained the conviction that the inflammable gas 
from the Welles weiler pit, is an almost pure carburetted hy- 
drogen gas, I took ocffision to examine the phenomena pre- 
sented by it ill reference to the above-mentioned oxides. I 
conducted it vei-y sloivly throu^jh a tube filled with chloride of 
calcium, and then through a ghiss tube which was filled with 
pure oxide of zinc, and was heated to a bright red heat. This 
tube was, ii3 in the iiimlysis of orgiinic substiuices, placed in 
connection with u tube tilled ivith chloride of calcium, and 
with the well known apparatus of Jjichig, for the absoi-ptiun 
of carbonic acid. Some water was in fact produced, whose 
weight amonated to 3.6 gi-ains, nnd the solution of potash hud 
absorhetl 24.05 grains of carbonic acid. According to this re- 
sult, the composition of the pit-gos would be ns follows: — 
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But, as wc shiill sec below from the iinalyeis of tho pit-giis, 
only about Jth of the hydrogen of tho purburetted hydrogen 
U oxMised, and |tlis escaite unosi.Iiseil. The gas n-liich passed 
Ihroiigh the nolution of potnsh also InirnGd wiili a very {«eble 
flame. The carburetted hydrogen gas was then decomposed 
in the tubfl, which had Iwen heated, and was fillocl witli 
oxide of zinc, and the carbon was euliroly, while the hydro- 
gen WHS only partially, oxidised. We thus see that the oxicle 
of sine is by no meati.s sulapted fop tho sepamtion of the car- 
barettcd hydrogen from tlie corbonic oxide gas. 

§ VI. EfccUof ExffuttrttoartdhtiUQHlHfiammiibUPii-G'M, 

It is well known timt chemists generally assume that car- 
biiri-f ted hytlrofren gas, when it has been repeatedly conducted 
throu};!) a red lii>t tiib«, is converted into double the volume 
of pure hydrogen, and that carhon is deposited. As tho car- 
bonic oxide Kiis jiiifFera no dwwjinpoHitiun under tlie same cir- 
cuinstancefi, U appoare<l that the presence of this tattor gas, 
could be most readily ajicertitincd, and its soparatioD uoet 
certainly effected, when a mixture of tho two gases is cod- 
dncted through a roil hot tube. 

1 placttJ a porcehiiu tube in a furnace, pravided it at eaob 
end mtli a tiibo which was filled with chloride of calcium, 
and connected tlie&e two tubes with two gasometers. In 
this iTianiicr the pit-gas could bo always conducted in ft dry 
stftte through the red hot lube. After a quantity of ioBam- 
mablc pit-gas, previously washed with liquiil potash, had 
been conducted through the apparatus, in order to remove 
the nCmoRphoric air as much as possible; the porcelAJn tube 
was heatud to n svhite bent, tho gas was mndo to pass very 
slowly through it, and was collected in the opposite gosomotM*. 
Tho gas was tlien sent back again, and this was continned bo 
long as. tho volume iucruased. The volmne of the ga^ was 
most enlaryud ty the first passage through tlie heated porce- 
lain tube, but Ivfs l^y the second and thix-d, and after the 
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fourth not all, however often (10 to 12 Umes) tbe prooeas 
might be repeated. 

lit these experimenbt, thoru vtaa no difficulty in oxclading 
the atmospheric air in the tubes to a minimum,* for it was 
only nccwssaiy to repeat ii-equcntly the flowing' through of the 
pit-gas. But it is very difTicult to determine directly the vo- 
lume of the tubes, v'lt. those tubes which nre tilled with chlo- 
ride nf calcimu. This determination can, however, be made 
by an indirect method. Thnif, if wo perform the experiment 
twici!, hut with oncnuul quantities of gas, and if we measure 
each time flie increase of volume, we can thence determine 
the quantity of gas which was contained iu the tubes. Lot 
a and b' be theae two portions of gas which have been mea- 
sured in one of the two gasometers, and let b and ti be tlic 
additions to the volumes after the decomposition of the ]Eras 
iu the heated porccUiin tube, tlicn, if* indicate thf! volume of 
the tubes, and should the increase of volume in the two expe- 
riments have taken place under tlic same circumstances : 



consequently 
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I have performed several experiments, but soon found that 
the increase of volume had not always tuken place in pei-fectly 
similar chcumstance.'*, whether it was that there had lieen a 
variation in the heating uf the jjurceluin tube, or that the car- 
bon remaining behind from previous experiments exorcised 
influence over the decomposition. Thus. 1 did not in each 
new experiment tnlte the appiiratus to piet'Cs, and remove 
the deposited carbon, because the volume of the latter ivas 
too small to affect that of the porcelain tube in a sensible 
manner. Out of uiany esperuaentif, I select two which pre- 
sented the greatest agreement. The measured volumes, re- 
duced to 28 inches biurometer, and 32' F. were the following; 

a = •12.P7 vol. if = 6.58 

ff'=43.71 «'=8.69 

Hence x = 14.75 vol , and the increase of the volume amount;* 
to 0,149 of the ori^fll volume. 

* Tho prca^Rce of thi? aUnospberic aSt nonlil naturally have cAUaed ■ puv 
iitkl igaitiou cf thv iaHnmmaUe gM lU the hoalwd poitelaiu IuIk. 
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The carlion which was d^poBited in the poi-celain tube con- 
sisted of extremely thin folinted particles, which had bocome 
» rolled, that they fanned thin Uttle tu1>es, which were from 
a few lines to an inch in length. They had a steel-gre)" co- 
lour, and a stroap metallic lustre, and were iierfectly similar 
to graphite, both as that substance is found in nature, and 
as it is artificially formed in many iron slags. An empyreu- 
matic smell was p<?rceptible in the porcelain tuba. 

I ignited the portion of gas obtained from one of the above 
experiments in the detonation tube. I mixed 1 volume de- 
oomposed gas with 3 vohimes oxygen, and obtained, in two 
experiments, the following results : 

Eiptrlment 1. KxpoHmcEit 3. Mrtui i. 
Volnmx. VoluniM. VnluniM. 

G:Meou8 mixture, . 4 

Di8nppc>ar«d by lUtanntioti, . 1.45 

Disnppcatod by use of liquid polasb, 0.63B 

Tlie 0.6205 carbonic acid gas which was produced, oorrespoiids 
to a similar (luantity of earbiiretted hydrogen gas. Upon the 
Hupposition tlint no other inflammable gas was present except 
carburetted liydrogen anrl hydrogen, tlie latter would amount to 

1. 1.4635- I . O.C205 = O.U84v.» 

The gas d^<tt»poa«d I^ hcnt tlidfl roneiiitcd of ondoromposed rnrbtiral.tod 
liydrogen, ...... 0.(1205 

Bydrog;e]i ga», ...... O.nai 

Fowigngas, ...... U.2311 



4 


4 


1.477 


1.4635 


0.013 


0.6£0fi 



1.0UIM 



According to what has been assumed 0.1484 v, hydrogen mu^t 
proceed trom the decomposition of the half volume = 0742 
carburetted hyrhogeii gas Upon this principle the increnso 
of volume would amtiiint to O.ll v. Regarding the foreign 
gas, tber« ta UO other supposition tidiutasible, hut that it, is 
partly decomposed atmospheric air. It is true that the ana- 

^I'liUdiElimild ii ^ivcngns^oua mi-ttuvc consist of tii toIubidb hjilro^n giui, 
ondj'vtilumt-s carlmrelted liydrogtm ga», :uidifurepreatjiitLli«voIu(tie lea t by 
delonation, And b th« volume of thft csrbonic acid gu «'hk)i u fanned, it i* 

2 4 

M»y to pomtv* ikal « = -« — -*, 
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*^^VS which follows Iwlow of the plt-gns not dccompo5cd l>y 
teat, exhibits only a vei'y inconeiderable amount of a foreig'n 
gua; Imt, if ive consider that the pis submitted to thi; pru- 
rious expvrinicnt rviniilned nearly 21 hours* in contiu;t with 
B largo quantity of water, it miist "be evident that a. portion 
of the gas must have been absorbed by the w&ter, and, on the 
other band, that atmospheric a.ir must have been given out 
by the wuter. This must happen so much the more, because 
the surface of contact between the (vater and the two gases 
was jijreat. The ataiospheric ait whieti, during the cxpcri« 
lent itself, was added to the ^'as, must naturally cause a par- 

'tiol bui-ning of the pit-ga& in the pori.-cIaia tube, eo that a 
emnller iiuTcasc of volume must have taken place than result- 
ed from the above calculation. All these unavoidable circum- 
stancos must affect considerably the general accuriicy of the 
numerical results, and hence these can possess but a small 
value. Besides, the following experiments shew that the de- 
composition of the tnfiammable pit-gas is accompanied by other 

^.peculiar phenomena. 

The cmpyrcuraatic smell which 1 had perceived in the poT- 
celaiii tube after the decomposition of the pit-gnK, allowed it 
to be siipposed, that during the pi-ocess, a pcculiivr hydro-car- 
btu-etted cunif)ound might have been produced. As iu the 

I curlier experiments only siimll fjuantitics of pit-gji* were eon- 
ducted through the heated porcelain tube, 1 repeated tlie ex- 
periment with » Inrgor quantity. The apparatus was some- 
what altered. With tlie porcelaiu tube, which had a much 
greater diamettr (1 inch) than that employed in the previous 
experiments, I united the previously dexcribed appnratus with 
whioli 1 had collected the pit-gas in Gerhard's mine, and I 
upened the cock so little, tJiat only iibout a drop of water 
, Bowed out in a second. The gas in the gasometer wa* there- 
fore conducted tlu'ough the chloride of calcium and the por- 
celain tube with gi'eat slowness. In this manner nearly tlu^e 
Lotties of giis were conducted, but without being caused to 
return as in the former experiments. 

* thv t<s],».-rini«ilit»elf InvtcO >omc Itenrs, nnd na tlie gtu coiiM nolTw 
meuared nntil Ihs whole appnrAtUi liHd coolod, it ivni n«c«U(it}' Ig Atloir gt 
to itaad ovfii BJgtiU 
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After the cuoliD^ of tli« apparatus, 1 perceived the same «m- 
p^reumatic smell as io the former experiments, but in greater 
mtentitjr. It vas not unlike tUut of oU of tuq>etitine ur of 
, petroleum. The partially decomposed gas had likewise an 
entpyrctimatic smell, <|uit« :iimiLar to the prulunts of the dry 
di^lilUtion of >vood, or &tiil more of sugar. The gas burned 
Trith a fechle blui&h Hamc, wiiich vrae coloured yellow only at 
the tip. The earhon ^vhich was deposited tu the tube poft?^ 
sensed tlie same mc-tallic Iu«tre, and prcionted the same a(K' 
poaruQiri; of rolled up lamelUe. as in the former experixoents. 
Some of these lamellie had a diameter of 2 lines. 1 like^visc 
found a dull soot-Iikc powder. The internal surface of iho 
:tube itself had a black coating, which adhered rery strongly. 
I attempted toloosen it by means of n feather moistened with 
alcohol, hut 1 only suoeeedod with ii very small 4uanttty. By 
ftltering the liquid, little portions of cnrbonacootig diut i-omaiD* 
cd behind, and the filtered .ilcohol was coloured slightly yel 
low. Kther eeeiued tu have no eQ'ect. Sulphuric acid was 
renderpd .lomewhat browntKh when a ghis^ rod moistened witli 
it was rubbed apou the ooating. 

- It must likewise be remoi'ked, that at the end where Um 
dry pit-(^ entered, tliu coating was brownisli-yellow, but in 
the other parts of the porcelain tube, qnito hlovk. Hence it 
appears that the feebler heating cjf that portion of the t ubo 
gave rise lo otber products than the stronger heat of the otJicr 
parts. The little tubes of earhon exhibited a certain consist- 
eni!e. Tboy could be strongly shaken in a glasi^ without be< 
ing broken, and I had even dltBculty in dividing them with a 
glass rod. On being rubbed, they eolom-ed paper like gra- 
phite, and the mark was removed by Indian rubber. 

The deposited charcoal was nut acted on hy nitric acid in 
the cold. When exposed to a boiling temperature, thoi-e ap- 
peared to he a' feeble action. At leaHt, after tlic boiling hud 
ceased, the evolution of somi* gas bubbles could be r«m:irlted, 
which probably cunsisted of carbonic acid. The metallic glauce 
of the carbon was, however, not destroyed in tlie aeid. 

U follows from these experiments, that the carburotted hy- 
drogen is decomposed by heat not merely into hydrogen 
carbon, as has been hitherto generally believed, but that. 



nukieh arn eisolrtd in Ooal'Wnet. 
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' tides, prodacts of dry dUtillation (solu] or liquid carburetted 
hydrt^eii ('ompoiind*) are formed, as in the decomposition of 
or^nic sulistances. 

Id order to ascertain aomewliat inoi-P exactly the nature of 
tliwe carbtirottcd hjdi-ogen compounds, I repeated tlio pri-- 
coding expennient with thi* ditfcriiiicc. tliui hetween the col- 
If (;tiiig appnriitus and the porcel&io tube, the ivelUknown ab< 
■orbing apparatus of Professor Lieblg, filled with concentnited 
Bulphuric acid, was iiitroducL'd, and was carefully united to 
both, the whole beinor mado air-tight. Six bottles of pit-gas 
woro conducted tJirongli, nnd the experiment lusted from five 
1o iiix liourt. 

After the passage ol'tlie ^,a» tlirough the hcatod porcelain 
tube had commenced, there appeared in the first ball of the 
absorbing npparntuB, white vapours, which aaon rendered the 
Anlpliuric acid brown. Tfit-rt then appciirud in the glflsg tube 
of this apparatus, which was united with the porcelain tube, 
, yellow drops which K"'aduftlly Mowed down into the hall. Af- 
terwards, greenish dropa were condensed over the sulphuric 
ncid in the iirflt ball. The acid in the three remaining' balls 
also gradually nKsumed a hromi tint, and, after the termina- 
tion of the experiment it became deep brown in colour. I 
alluwud the apparatus to remain at rc;it until tiio porcelain 
tube was entirely cooled. 

The decomposed gas biirucd with the i^aiuc tlonic an the for- 
mer, only witli this difterence, that the yellow portion was 
somewhat ismallcr, anil that the flume atlbrdcd less light, [t 
thus seems to follow, that the substances, which, in this ex- 
periment, were absorbed by the sulphuric acid, but which, in 
tho former, at least partially, remained mixed with the jjaa in 
thu tbnn of vapour, increased the burning power of the tlame. 
The gas had, moreover, still an empjTcumntic Binoll, which, 
bowever, eeemod ta be feebler than in the preceding experi- 
ment. Hence it results that the siilpburip acid did not absorb 
all the pcoilucts of tho deconipoyilion. 

On the following day I separated tlie apparatus ; I yvits much 
Burpristd at finding' in the porcehdn tnht* only some trifling' 
little spangles of carbon, wherctxH, in tho former experiment, 
with a smaller quantity of gas, tliere was a considei-abie quan- 
tity of carbon. There was Iiltewise a coating, which, howt-ewt. 
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chroagbont its whol« extent, was broimer than in the former 
eipcrimeDt. It adberetl strongly to the tube, so tliat it was 
cxtrcmclT dUBcult to get it out. Water did not remove it, 
bot oil of tnrpentioe vaa a little more effectual It could 
onl; be scoured out witb saod, and even tlivn some dark por- 
UoQs remained in the hoUoirs of the porcelain tube. 

What can be the reason, that in thia experiment so little 
cati>oa vnis di-pueitcd f As all the circuntstances were the 
wme, with this ditlerence only, that, in the previous experi- 
ment, tbc heated gas eoukl move on without hiadrance, where- 
as in this one it wits i'e»trained by s column of sulphuric acid 
two inches in height, one might he inclined to seek for the 
caoM f)£ tbc dlRcreuce of the result, in this dilTerence of cir- 
cumslaneec. In fact, by means of the flowing ofl'of the wa- 
ter from the cuUci-tin^ apparatus, the gaa between it and the 
rcccinng apparutu^i niu^t always Brst be so much rorified. as* 
to b« able to oreroome the pressure of the acid. 

The Howing through of tlie gas can, therefore, take place 
otdy by jerks, and it must remain longer exposed to the heat 
of the tube than in tJic preceding eipertment But other 
causes con be adduced for this difference of rcstilt. 

The greenish little drops of which mention was made aboTe, 
were partly hardened and partly formed a uniform coating to 
the ball. It resembled a ^;reen-coloured solidified oil. On the 
sulphuric acid in the first ball, vis., that one turned towards the 
poi-cel»in tube, a >vhitis)i pellicle floated, which, when a move- 
ment was made, adhered to the inner sur&ce. This pellicle so 
entirely corcred the iieitl. that it appeared swimming on it like 
a solid body. I.ikewise on the ntercm-)' which preserved the 
gas before it reached the appamtujs and also on the undur 
side of the receiver, there was a white coveriog.* This pel- 



* lliAatwotluig itppajatus IcmtinatMl in & tutH> m nnd a similu-lv bent tnb«, 
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nae, whicb had been dqiositei] ii-om the gas aft^r it had passed 
through tlic sulphuric acid, had a peculiar empyreumatic smell. 

The salphuric a^id also hiid a strong empyreumatic odour, 
which, however, as the acid became dihited with water, was 
diminished, so that at last only a feelilc sweetish smell, as 
when auliihiirlc acid and alcohol are united, remaned hc-liiiid. 

The diluted Acid was neutralized with carbonate of potash. 

The evolved carbonic auid had also a sweetish smell. The 

GolutioD had a light brownif^h colour, After it waa filtered, a 

brown coating remained behind on the filter, which, howCTcr, 

rtras "too inconsiderable in quuittlty to admit of Us examination. 

The filtered liquid likewise liad still a feebly brownish tint. 

As the preceding experiments had proved, that peculiar 
carbnretted hydrogen compounds can be produced when in- 
flammable pit-gas is trunemitted through a heated porcelain 
tube, and tliat these compounds, at least in part, are also ab- 
sorbed by sulphuric acid. I performed an experiment to ascer- 
tain if these combinations ai'e also absorbed by alcohol. I 
made use of precisely tlie same apparatus, hut filled the ab- 
sorbing apparatus with alcohol of 92^.6 per cent. 

lu the first ball^ viz,, tliat turned towards the porcelain tube 
of the absorbing apparatus, there soon appeared, after the gas 
passed tbi-ough the heated porcelain tube, white vapours, which 
Were condensed into brownish-ycilowsmall drops. Afterwards 
there was formed on the cooler side of tJie ball u yellow co- 
vering, in which were perceptible many tmall yellow drops, 
The alcohol gradually assumed a wine yellow colour, and thn 
colour increased. In tlie tube which was fixed in the cork of 
the porcelain tube, there was condensed a light brown scaly 



fi, was tmiied with the coHwiling apparatus. Thpae two luboB ontor&d ^ 
■nmll glA9K-reCfiYerr,in which quicltiiUvcr wan pottrodup t^ t li, tin thai the 
openings tif tliu tulH>B wuri? ft'buTit tho lovnl ur the metnl. I have ^mploy^od 
goch n-n BiTaiig<iin«4it for sovflrat yenm, in nil oxpcHmcnt* with gaeos which 
nquire an appuialUEcampnsedorseyRrnl piU'U, nx. for cxAinpl)', in Uto aiia* 
lj>aiH of organic Mihsti»)i?(<<8. Tbe conniMrtioti is. of course, peL'fC'Otlyaii-ti|;kt, 
i eAsilj' maiie, and eooily ngain remove*!. I prefer il in vtiost inaLani'OH to 
the ciinncctinn by mumii of f]U»itc}ioiic tubrs, wliii-li miut always b(i proved 
iv|(unling Ihcii' nir-tightitvaB, and which oi'tua romiiia nix-tight fw ■ ahgrt 
time onlv. 
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moss, or H seem&l ratliwr us if a -wbite sublinuitc liiwl been eo- 
loured of Q brownisli tin! by nnothor substance. 

Nothing prosenttMl iteelf on the other «<Ic of tlie absorbing 
nppttratQ!. It thuft (ippoared as if all product* of the decom- 
position bad bocn ftl)*orbe<l by the alcobol. The hot fjas mCK'Iy 
caused a little alcohol to erttporate, whieh wa« condensed on 
the mercury. 

Id tho porcelain tube, tis in the former eiperiment, only a 
little carbon wae deposited. 

■\Vhetber these carbnretted hydrogen combinations, which 
are formed from strongly heated pit-gas, agree with the knoivn 
carhnretted. hydro^n combinations Tvhieh are produced by 
muans of heat from the deeomjiosition of orpanic suTwtanccSt 
or whether they arc of a peenliar nature, can only be dcten- 
niincd when we are able to obtain them in larger (piantity.j 
Kiich a quantity miglrt be prepared by transmitting a rcrf 
large <niantity of gas throngli a porcelain tube for screral days 
in succession, and by collecting the products of the decompo- 
Bition in A receiver. As these prodacts are for the most part 
cundeosed directly behind the porcelain tube, it will scarcely 
be necessary to cool the receiver wth ice. It will ncrcrtho- 
K'S3 he advisable to sek-ut the winter for this experiment, and 
I hope to devote next winter to this purpose, when I shall 
hiive obtained a large qnantity of pit-gns. 

There can he no doubt that olefiant gas also is not decoffl- 
poscd by heat into hycfrogon and ciirbon nioroly, as has hither- 
to been generally supposed, hut (hat also from it, flimilnr pro- 
ducts of decomposition are produced. I hope, therefore, to 
extend my investigations also to that gas. 

§ Vll. Attempts to d'^mmpiiiif Pit-Gas bi/ Elfdnc Sparif. 

"When I performed these experiments, 1 had not acquirad 
the conviction that no carbonic oxide gas can exist in pit-gas. 
Since, according to the experiments of Diilton," the vohimo 
of caThurett«d hydrogen gaa, when it has been cU-ctrlfied for 
some time, will be increased to exactly the double, and tlio 
whole gas will then consist of pure liydrogen, while carbon Is 



* Btevr StMmu of dicmultj, T»L fi. p. tStt. 
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. ; and Binoe, according to Heory,* carbonic oxide gas 
nndorjocs no change from 1100 small sparks ; it appeared to 
me, that to electrify the ptt-gns, would bo a very appropriate 
method of asc^i'tiuiiiiig tlio presence or absence of the latter. 
Pit-gfts, which had liccn purified I>y washiiijj witli a solation 
of potiwh, WHS intnidiii^ed into a detonation tube over mercury, 
and dried by moans of chloride of calcium. 6200 sparks from a 
a charged jnr were passed tliruugh tiie ^as, for which a period of 
thirty liours iviw required. I.ong before tliis large nauiber of 
spnrks hod bepn trnnsmltted, I could reniiirk no further increase 
of volume. Every thing, therefore, had been accomplished 
which could be nttained by this nictliod. One might other- 
wko easily be deceired respecting the actual increaBe of vo- 
lume, when, as is the case during so long a continuance of the 
electricity, interruptions occur ; for the gas cxpnnds soraewliat 
in consequence of the beat excited by the sparkit, and aji^ain 
contracts during the intcrruptien. Beside^ the increase of vo* 
hime during continued cIcLtricity always goes on dimuiishiug, 
so that towards the end, hundreds of spnrks may pass through 
without a change of volume being perceptible. Unfortunately 
I cotild not measure the true increase of voliinie, as tliu de- 
tonation tube yvas not quite air-tight, for, during the long 
continuance of the experiment (four to five days), sonic atmo- 
splieric air gained admittance between the platinum wires and 
the glass, t 
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+I>et(inaticrniTibc-8niaybpp<'rfeetlytiKlitformercui7,Biidrotimt»iMighl, 
I huvHTuiy fruyuLiUly found tli:il Ch^ju-fire flilefl wUli mercury, or llml lb* 
hcEDiuU cully scolvil vail ira* 1 univd do wiiwantiHiiud lliuL nut udmii wii» ntlnv- 
ed lo get tlaougU fur MirnL> ilnyis; but tliiit, in tbo opposite position, when 
RUniling in the iineuuiutii: truugli, aflcr loinc day? iotao air entered. Tbis 
air frwincotly tunoiintcd to m HkIp, llinl it waa mily nfU-r Mtinn dn>-» thai the 
mereury in llw tulie fell n (ovr linp», Tliwe is no doubt tlmt tUe pMMur« 
dC tliu tilitiUB)ibi:n;, vhicli in iho last caaa acta uu tbu lube, nut imly chukmm 
Hdn, but tlisl Uie grunlcr Rtilxliviiiinti nf tbo nil', in coiupui-iBon with IIil- met- 
cury, liaH a nhiais in it. I hud previously tried tlic dclonalion lube oii!ii!'>ye(l 
in tltij alwvr fxppri merits, unit fuuiid Lliat trn nir i-nlnnyl in twentj-fffnp 
Imuk. ] CMD, theioforo, iii«ke no ottiFT fluppouition, bat lluU, dnitDg tKc 
eiiwh uf Bu liir^e n DuiulwT of electric »park«, a >pwt!,lioweTUiinntl ilmay 
hovp beon, was o])cniHl bi^tnri'n tlip pUkiiuum wires and tlie gtasfc I nmy 
fiirtU'U remark) Ibal) iit tliv luinmMici'nirnt of tbc cxpvriiiicni, ibe luen-ury 
«tood at IS, and at iu t«tiiLiaati«]i at 6 iacttn aboni iho ntivnuil kral. 



SSS Dr Buclior* Examfnatlcir afThret Inflammable Gatet 

The carlwii which was deposited in the tube had a rtrong 
smell of oil of ttirpentine. 

One volume of this decomposed gas afforded hj- the deto- 
nation &D ah^orptioQ of 1.1477 volume, and hydrate of [Ki- 
tash absorbed 0.3197 volume. The formntion of cnrboiiic 
acid proTi'd dbitimtly that in the electrifit-d gan there was 
still present a gaseous compound of carbon. As tlie analysis 
has not discovered any carbonic oxide, it is evident thnt all 
the carhuretted hydrogen gas was not decompoand by tlo 
electricity. According to the resolts of the detonation of 
the elcctriBcd gas with oxygen, its composition was as fol- 
lows: 



Hj'ilnnp'ii, 

Cubuiwlt«d hydrogaa gas, 

PareiEn gu (nitrogen). 



0.33II 
0.330 
0341 

I.OM 



Therefore only about ^ of the carbuvetted hydrogen gas had 
been decomposed. Without doubt, however, a pwt of the 
hydrogen gas was burned at the expense of the admitted at- 
mospheric air ; for no portion of the carburettod hytlrogen gas 
could be buniud. because the electrized gas, prcvioiusto its deto- 
nation with oxygen, was not diminished by hydrate of potash. 
It appeared to rae to be of no interest to repeat an experi- 
ment that cost so much time and labour, in order to ascertain 
the relations under which the carhuretted hydrogen is decom- 
posed by electricity. It would liavo been to be apprehended, 
besides, that a new detonation tube would likewise have been 
rendered leaky by the electricity. For me the result sntficcd, 
that ft complete decomposition of the pit-gas is not possible 
by this process, and hence thnt this method is iinsntisfactory 
for ascertaining the presence of carbonic oxide ga.i in n given 
inflammable gae. 

If electric sparks produce a decomposition of compound in- 
flammable gases by the heat which they evolve, it was to be 
anticipated that they could effect no perfect decomposition; 
for the experiments in the preceding section have proved that 
red heat can also protluce no perfect dtfcomposition. In both 
cases there seems to have been produced a carhuretted hy- 
drogen compound resembling oil of turpentine. The tormar 
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tion of sut'b a compound stands, witlioHt tJonbt, in connection 
with the deconiposition of the earburettuil bydrugen gas. 

Whence, then, <loes it arise, tlint the results of my export- 
ment dirt«r sojmuch from those obtained by Daltun ! Hbutj 
stutt's, tliat it i^ only moist carbaretted hydrogen gas which can 
be ex|i;iiided tit double its volume, by means of electric ^arkii. 
Afterwards, liowever, lie remarks,* that this u also the case 
witli extremely dry gas. Tbe dtssimihirity of resulu caDnot, 
therefore, be accounted for, from Daltou having probably 
electrihed moist gas, while I operated on perfectly dry ga-s. 
I can hardly believe that a more powerful effect can be pro- 
ihiced Uy electricity than by red heat, Afi I did not at all 
succeed in completely decomposing pit-gna by means of red 
heat, although I repeated the experiment so frequently, the 
residts of the Englteh chemist still seem to me somewhat 
puzzling. 

§ VITI. Phaiomnia irrhibited ttf Pit-Gut with Sidphvine Add. 

A bottle of pit-ga.s was transmitter! through a tube I foot 
in length, titled with cldoride of cuJcium, and tbeii tlu'ough 
Lieblg's absorbing apparatus, which was filled with concen- 
trated siiljihuric acid. The acid was nut rendered in the lcu»t 
brown, and was not increased in weight. The gaj>, therefore, 
contained no non-permanent gas which isiibsorhed hysulphuriu 
acid. HcncCi it follows, that the substance whit-li had rendcft- 
edthc8ulpliuricaciilbrowniuaformerex|ierimeiit(^6.),dtJ not 
exist originally in tlie gas, but was only produced aftar the ap- 
plication of lieat. 

The absence of a g-.is capable of being absorbed by sulphu- 
ric acid, does not support the opinion that the iuAammable 
pit-gasen can be pniduct:^ of a soi-t of dry distillatiou. 
(To Im coHctuded in tiert lutmdei:) 

* Oilbcrt'8 Aan&lM)., vo\. li. pw lOf. 
t Idem. ToL xxxtL pk SS6. 
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On the Sfftctt of Ike Curvature of Pai/icayt. By Edwaxd Sai 
Esq., Civil Engineer. Ediiiburgli, M. S. A. Coinmimicat 
by the Socifty of Arts." 

The prodigious velocity which its now atttuoed on rnilwa) 
brings out praminenlly all the defects of tlieii- constructic 
and renderti it uece»>tiry to attend lu every minute circui 
stance. It is well knonn thatwlien u railway tjrain is movii 
upon u ciinc, there is atendency togo uff thcrail, find to c< 
liniic the rcctiUueal motion. To prevent the had eflVcts 
this, the outer rail is raised to such a dcgiee as tliat the iu 
laid acr(u»s the rails may be per[>eiKlicuIat' to the rv!iultant of 
f(r>i'ity< and the centrifugal force. Thi:^ precaution comptet^l 
mnoroi all tendeiieyof tlie waggons to move oft' the rail, aim' 
all pressure agaiii^it the ends of lUc axes. The point to wbi^ 
1 wish to draw the attention of the Society is tbc trantutid 
from a strui^'ht line to ii tairve. or from one cun'e to another. 

It U considered by some to be t>uflicient tliat the Btraij 
part of tlie rail Ic tiutgciit to the circle which foi'Uis the curv^ 
or that the circular parts of the rail hare a common tang* 
at their junction. Ijy thi^ mciits any Huildcn migle ii avoldi 
but this ifi far from auHiiiunt for tUf exigencies of railvvil 
truveUing. 

To £eo the nature of the defeats uf tliis plan, let uh follol 
a WBiggoD in its course froni one direction to another. The 
instant that it leaves the strai^dit line and coincs upon t| 
circle, there is the centnfug;tl tendency ; and there niuBt 
a vise in the outer, or ii depression i» the inner rail. Suddci 
the passengers, endeavouring (without being awnix of Jt) 
continue moving in a straight line, feel themselves prtssed to" 
the one side of the earriiige — ulightly it may be — ^but still sud- 
dCDly. The rise in the rail cannot be instantaneous ; and 
thus, either before or after the change of curv,Tt«re, there is a 
want of proper adnptation. Such imtst neeossarily be the re- 
Fiilt where\'cr tbc transition from one degree of c-ur^'atm-e to 
another is sudden. 

This inquiry therefore offers it-self : Wliat ought to 
nature of the curvature of railways f 
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Ore thing is ccnain, tliat the change of curvature must 
nev«r lie abrupt, and tJiat tlie junction of circular arcs is in- 
aJmUsiblo. 

Viewing t!ie distance measured nlong the rail as the ab- 
sciss, tbo curvature may be regariled as a funtitiou of that 
distance ; and this function must be of such a nature th»t 
the curvature may 1je xero nt tlie point where the deviation 
from the atraigbt line cuinmences. Putting ' for the length 
itckoued from this |ioint, sinil j for tJie curvature, the simitlest 
function nhidi satisfies tliis condition is g^nl. That ht, tlie 
curvature is proijortional to the distance from the said point. 
But this fimctinn is insufficient for the pui*poge, since it would 
yive a perpelually increasing curvature, while the general ob- 
ject of a railway curve i« to lead us from on« direction to an- 
uttier — to join two straight parts of tho line. For this purpose 
the curvature mu-st increase, reach a maximum, and again 
diminish to be zoro at the place where the second utraight 
pm't is rcaihed. The simpIt^Kt fiinckiuu which pusses»«s the 
roi|uisite properties for this is j=/i/ (l,--f), where L is the 
M-holc It'iigtli from the one straight part to tlie other. A 
curve posseaaing this characteristic ivouKl ho entirely free from 
the fault to which 1 have pointed; yet. pusihing our exami- 
niition still more narrowly, it would not he altogether free 
from defects, since the vertical projection of the outer rail 
(aiipposcrl 5trrtchi?d in a straight luic) would be- purabuUci 



Jf 



B 



TliUB, A and B representing tlie two ends of the eurred part, 
and -\B the level of the inner rail, tlie piirabohi ACI3 would 
represent th e level of the outer lail ; in tlie case of the circular 
sweep, the line a (3 would reprc-sent it with a sudden .stop at 
each end. The eurre ACB nmst undoubtedly be preferable to 
the line Aa j8D /which, in fact, never can be adopted in prac- 
tice), yet even it must give u hart^hne^ at the points A and 
B ; which harshness must augment as the scconil power of the 
velocity. 
The carve ACD ought to have Icmulicd the straight Uue at 
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tlw two poinU A eumI B, it ought to bavo T>rcsentod nn appear- 
ance of this kind. 



A u 

Let UK retrace tlir steps of tlie successive improvements nt 

which I have hint«l. Fii-st we hi»vo the function f=- (ecm- 
ttaut), of *vhicli the first dei-ipative is zoro. Second, g=w'. 
of which the second derivative is zero; and, thirdly, f=»/ 
(L-/) of which the third derivative is wro ; the Roftness of 
the action inercaMng with the number of deriviitives. For 
ftirther improvement, we must take n funfti"n of an order still 
higher. Now, stipposiiig these fiuicti'jns to he eoniplKtely re- 
DOlnble into ftictors, the cnrve g^iven by them will have as many 
points of i*cHoxur& (or of gti'ai^htness) «s the fiinrtiim \\ixs Ji- 
uiensiona, nnd the curve will prespnt a wiivfd appearani-y. I 
need not indicate to those who are acquainted with tlie higher 
analvi^ig, how the thovough investigation of such curves sur- 
passes the present iiowera uf that powerful science. Such per- 
sons will at once poeogriise in the curve of sines, n transeon- 
dentulfimctiun, having an interiiiinateBuccessionof derivatives, 
and whose form, easily suhmitted to ca1ou1iLtion,| eiubruoo»> all 
the eKtientiaU of which we are in search. 

I therefore submit; as the proper sweep for joining two 
straight parts of a railway, that portion of the cnrve of sines 
which a contaiiiotl un one iiiAu of it^ axii», and I subjoin u f'i>w 
pnurtica) rules for its adaptation. 

iVflte* on Ihe Phytical Geography. Cieohgy, and CllUnaU r>/ thf 
Island of Madeira. IJy Jamks Mac-Iulav, A.M. and M. X>. 
Communicated by the Author. 

Few foreign stations are better known in this coiintry, by 
name and general description, than the Island of Madcirik, 
Its fruit)) and wiiioa, aud other productions of the soil, havn 
long cnjoyoci a merited celebrity. The rcmuikti-blu salubrity 
of its cllmalu liaa bufu established by the number of invalidR 
who have ihoro sought and fouud rflicf from disease, and pro- 
longation of lifa. The boldne*^ of its mountain outline, and 
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the bp&utj of its landacMipe^, hnvo Trom the carlieat times been 
themes of ndniirntion to the navigators of the Atlantic; and 
no country yet rtescribod deltghtfi the eye of the traveller with 
features more striking ami lovt'ly. In this papor I propoEu to 
note some points that are intrrosting or peeiihar iq the physi- 
cal geography and geology of the island, and ndvi-rt to thosu 
circnmstBiiecs which detenainp tho felicity of its climate, and 
the grandeur of its st-ennry. 

Funchal, thu ehiof town of tho island, i* situated in 32° 38' 11" 
of north latitude, and in 1 6" 54' 11" west of Oreenwloh ; u dis- 
lant from Capo Oanlini, on tho coast of Africa, about 360 
milea ; and is about 240 miles north-ca^^t of Teneriffe. Tn its 
greatest length the island is 45 nnW, and lij Jn its greatest 
breadth ; ths ov't^umforGnco about 100 ntil«K ; with a popular 
tion of about 1 1 5,000, a fourth part of whom reside in Funchal 
and its adjoining district. 

In its general configuration, the island presciita the appear- 
ance of a rangG or mtina nf mountains, of considorablp height 
in its whole extent, above wliich. ia the centre, there nae va- 
rious peaks and ridges, which mark the water-elieds between 
the north and south nidrs of the island. This central tntittn U 
everywhere deeply rivon by ravines, which are separated from 
each other by branch riclgos running down tonards tho coaatB, 
and terniinating, generally abruptly, in sea-cl5f6 of immnnso 
height. The slope of the land is for the most part more abnipt, 
and the cliffs are moro precipiton?, on thf north than on the 
south coast of tho island ; to ivhich, liowever, at certain ptiintR, 
the branches of the f;ontral iiiuuntuin reach down without gnsat 
diminution of their elevation, and form some of the nioj^t gi- 
gantio sea-cliffs in the world. The headhind of Cape Giram, 
for o-^tiunplo. is about ICOO feet m height, and not far from 
perpend i en lar. 

The loftiest point 6f Uie island ia tho aumniit of the Pico Ruivo. 
Concerning tlic altitude of this mountain there has been nmoh 
discordance of statement (from 5102, Smith, to 8250, Goui^ 
lay), but the authority generally Tollowod has been that of Mr 
Eowditch, who gives 6134 feet as the result of baronietncal 
ohservutiun. Of the various uccoants aince presented, 1 con- 
sider lis inu^t ivoithy ofconfitlt'uce that of LK'nUnnnt Wllkeit, 
aud a party belonging' to tliu U. 8. Navjv who i(\«.t,tiA. sSm« 
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island in Sciileinlicr 1830. Obsfwutionft were ntadc at tlw 
Amorican Consnt's hoas*- in tin? tnwn of Funchal, ubile the 
partv w(?n' du thu mouiituiii. Tbev remiiiiicil on tbt! tJummit 
four hoiir^ so that Mvoral t^iinaltancons observations wcm ol 
taiiiod. Till) ppsnit WHS, *i!8l fi^t aboi* the lower et-atiou,! 
which is 50 fe«t abovn tbo levol of the sea ; or 02^17 fet>t 
the height of tho Petik. Tho Torrirhais the Pico Urandc 
awl several other summits, tfm within a few himdrod feet 
the 8iu»e altitude. 

The moDDtain'rango is in most places cut in the most vtrt 
guLir manner, and in genorsl to a fjrejit depth, by valley« lui'I 
ravin<-8, whii'h form the most striking portion of thft aornorv 
of the island. The ridges hy which tho valleys are bounded, 
arc often of the most trifling breadth, standing up liko wall 
of partition between the abysses on either sido of them. At] 
one place a road lies across a crest or dike of this «ort, vvbirhj 
Boparate* the Corral and the Serra d'Agoa, two of the moa 
magnificent valleys of tho inland. 

Although tho inland is thus in ^reat part deeply intersectF 
by irregular ravines, there ore one or two upland plains oi 
table-lajids of eonsidornblo extpnt. That called the Paul <laj 
Serra, in tho west part of thij island, in from nine to ten tniK>s 
in length, and tlireo hroiwl ; and its elevation ia upwards of 
5000 feet. It is a wild, unctiltivated, and iminhabitcd tract, J 
during ^Teat part- of tho year veiled in mist and cloud. The 
exterior parta are clothed with vaecinium and broom, nnd 
other bnishwood, biit these become rarer in advancing towm-ds ■ 
the interior and higher gronnd, and scarcely a mo«« relieveji 
with its verdure the rocVy waste of the Cainpo Orande. The 
only objects met with are one or two nntenanted liota, hailL 
by a benevolent Engli,--!) merchant, as placw of shelter for be- 
wildered or benighted travellers. 

On the eaxt ttido of the island is another upland plaid, tho ' 
Sen-a do San Antonio. Us elevation i< in general from 200<l 
to 31)00 feet ahovo the sea. In its aspect it in more like an 
English heath. On the parts not occupied in cultivation, thwe 
ia a good turf, and abundance of heath and other iodigenatis 
ebnibfl and trees. Of these thu most remarkable are tho ti**- 
lieath, Eriai arioren, and a large speciesi of bilberry, the Vac- 
ctaitin Jildderente, Tlio Erica grow* to an astonishing 
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manv of the tntnlcs Iieiny from five to six, and snme eight foct 
in ciroumtni'cticc. Iti the groimd adjoioiug to tho chap«l of 
St Antouio and the iitlgrinifl' house, is a forest of old trecta of 
grfiataize, and many of them iipwanis of forty fcrt in height. 
Tho Htrms am cuTorcd with the b«auttfill fei-n, Ihtfoilia Ca~ 
aarieiisie, cliinbingthe trees with its rongh creeping root ; and 
varioiiH specits of rare or interesting Howering plants are found 
in the ncighbourliood. The raccin'mm Madereme also growa 
to a great size, fomiiug hentitifiil thickets or littlo woods, in 
many plaooH Troni twelve to fifteen fccfc in height. 

Tho slope of tho land. I have paid, is more gradual on tlio 
south than on tho north eido «i' tho iatund. IKto tho central 
mountain seiida down to the shore lofty ridj^,?, but only at in- 
tervals; so that between them are left Ppnocs or baeine, in 
which the innd riBos to tlic central heights by a eeries of gra- 
dual slopes, interrupted hero and there by rarinen and pro- 
jeoting ridges. In u eeniicircitlnr bar>in of this kind, bounded 
by the lugh ridges that temiiiiate in tlie lofty eea-cliflfi of Cape 
Giraui on i\w west, «n<i Cape Gamjam on the east, lies the dis- 
trict and town of Fiinehal. THp town is situated round tho 
margin, and in the immediate vicinity of a large bay, open to 
the Houtli ; and immediately behind it the land risee gradually, 
forming terraces of vineyard and garden ground on the Hides 
<»f tlic araphitlieatrc of hills by wliieh tho bay is surrounded. 
Tho dark and nigged ravines by which these sloping grounda 
are deeply ir.lerscctod, HtamI in strong contract to theyprdure 
that is interrupted by thorn. The lower hillB are covered with 
vines, which are here trained over trellis-work of cane, eu[)- 
ported by rowa of Btone pillars. Tlice« rows of white pillarr>, 
and the beautiful quintni; or villas which are scattered on the 
hill eidos, givt- a fine appcnranco tu tlie gronml iibove the city. 
About the upper limit of the vineyai-d-g'i-ound, built on an 
emiocnoo about li>UO feet above the eea, ia the Mount Church, 
the most conspicuous object in tlio landscape from tho bay of 
Funohal. Beyond this arc forests of chestnut and pine, and 
other trc?8 ; and the scene is bounded by a ridge of nioun- 
taiua nearly 4000 feet in elevation. Between this ridge and 
the sen, along a great extent of tbe southern coast, are ranges 
of low hills and elevationo such oa thoee in the aeighb&urhood 
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of Fanclial, ninl gi.'iionUIy under similar cuUitntion. Amoiip 
tbo vinoyartU are every wherv iut«rapcrs<!il orcliards of oi-angi 
lemon, nimond, UDd other &-uit trees ; and a great variety 
*-cgct«ble8 arc cultivated, ciiiefly for the supply of the city. 
Among these are obwrvcd the following : Coi%tQltitltie edulu 
the batata, the tuberous roote of which are mnch a<««d by 
peaaants; AUitim eepa^ garlio, of which the Mitdeiraneee 
great coiiaumom ; the chiirchcjj, and other phicoo of public re-* 
sort, bciiug always redolent with it^ odour; Seehium eduU. 
oboo-choo, a spocica of gourd, the fruit of which, when boile^B 
much r«MinbIo« our " vegetable marrow ;" the Diotevrea, or 
Tamiiua tdidis, yaiu ; and many others. The beds of th( 
rivers, and moist places are covered with an arum, tho Cati 
dittm mmpiiai/olimn, and with the j4rmido donttx, which 
tended for tho making of trellis-work, tor the vinuyarda. The 
u ulsu some oom, wheat, and barley ; and here and thoi 
patches of eugar-cane, which waa formerly the prevailing pr< 
duee of the island.* 

The difTercnec bi'tweon tho north and sonth eides of tik 
island is, in every respect, very remarkable. In crossing froi 



• The Portug«i*ge i-hroniclpw relatp, llml, at the time of tUo iliwovery 
tlio islooi-d, its whole fiurrncc wits euvcred witli luurcls, dnigon-trcus, teiLi, 
and otlitr f«rcst trees. The fir-<t colonists hiimt grrnl pnrt of this wood, 
order to clew tho surfnce for ciiltivfltion. The grejit Princ(> Unnry rX P< 
tugnl, nhoso entcrpriaP nnd genius in (lovintiig and tlirvrting niiiiitimn Alt 
cnveriea. were uxcBUed only l)y Uis sngucilyiind judgment iu iiiiplying th 
1.0 ]Juipo&ca oi inipoctiuti't' antl beneiit lo liis country, iuiiuvdittttly uti hvmv- 
inp ilie reperi of Wh n.ivigntors, projectett the intrwiuclion of llie eultiTatiwn 
of the vine and lli*' siigrit-rane. The latter woh lirought from Sicily, wlieni 
th« ArnliK lijirt nHoinpted its cultnri!. T1iit(! woto /ormoily niiirnnla o( i\ 
huiidrod|milli in ttiuiditnd ; now tboru isliut ono, nnd only it fow jutchca of 
uuie, lu tlif luiiutiy rourn:! l''uticliiU. Tlie vinv liua Jou^ buen tlie cbid* prv 
duco of lti8 islnnd, nlthougti, prubnbly. the nilturp uf llio siiyar-cMie will 
neon mucli incrciieo]. Of tlic gntin grown in tlic itlnnd, titc quantity it no' 
Eiiflirieut for iDorp Ihnn Lun nr three laontlis' ronKUinjilion. For Hour nnd 
< oni, the inli»bitiinla depend for sujiply «n North Aiin-'ritiin, Sardininn, end 
(it.liei'tniiliiig Ycoti'le. I left ihw iBliiiul iu ii Greek aliip, bolungin;; to tiro 
Bny of NiiHjilin, nliich hud liroiight ji t-nrgo of wheat nil th* way from ilio 
^ea of Axoiili. A coiiiidcviiblo quuutity of oullio, or Intiinn com, is '\ut^ 
poi'ietl fnini (1i«i AxorvK. The Mloition of tl>« public anlljoritieK in Punc 
i* ut prewnt imicli iliivcltd to ll.e roJidition of its ngrieollurp, ]>} w liich 
tciatir^i-t ol' the Ibiuid are i.ipablii ':if gri^tt iiii])rcvcnt( n(. 
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one count to the other, wliich onn be oueUy dooo in a day's jour- 
ney, ono Bccms to be in altogethpr a different land, so changed 
is the climate, tlie vc^tation, and tho whole acjtcct of tho 
country. From the city there are two roads to the north of 
the island, leading to the two villngcs of St Vincento and 
Ht Ana'e. In going by one of these and returning by the 
other, the traveller who has only a few dny« to spend in the 
ielaiid may see its 6nesL and moMt interesting scenery. Tho 
expedition, however, depends on the state of the weather in 
tho mountoine, which arc not always passable ; and, at any 
time, few passing visitors who find themselves after a eca voy- 
age thrown for a few day« upon a spot of snch varied delight 
as Funchal, are willing to bravo the cold, and fatigue, and in- 
conveniooec of many kiade, by which the pleaeurB of viewing 
the remote scenery m«at bo purchased. 

From Funchal to St Vincontc it is about nine hours' ride. 
For some miles tho road lies eastward along the Rca-olifis, 
commanding in most places a fine view of the soo. The coun- 
try ifl hero in cultivation ; the vino and corn being tho princi- 
pal pi-oducc, with occasional gardens of fruit and vegetables 
for the supply of the city. At the ravine of the Socorridos 
I'ivor, tho route leaves the direction of the coast, and proceeds 
inwai-d by a continnoue ascent, often considerably etccp. Tho 
rt;ad being paved and inclosed by loose atone walla, is compa- 
ratively uninteresting till the upper limit of the vineyards ia 
pa8^cd. The path, now more open and wide, runs across 
moiintaiu turf and heath, and sometimes through forests of 
chestnut and other trcce, till it pa«soe above the Jardim, the 
beautiful villa of Mr Veitch, Inng tho British Consul in Ma- 
d^a. Shortly after this we come to the Corral, ono of the 
finest pieoos of Madeira scouerj-, and which, being within a 
ride of the oity, moat btrangers are ablo to visit. Leaving the 
|Mith we ascend the brow of a hill to the right, and come sud- 
dfiily upon tho edge of a precipice of great height, fonniiig 
part irf" the wall of a vast ravino or hulluw in the sliape of a 
crater, enclosed almost ciltireiy by lofty niountainit, from tho 
nigged fltde« of which, crn^s and cliffs jut out into tho valley. 
These cliffs arc clothed with forests of laurel and other ever- 
green ti'cca, ucitHy to the summits of tliu mountain sidi3s. Oil 
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ever}' 5pot nhcrt' u. itnijcctinff ludge, or a fiwure in tbe preci- 
pice, [Kirmits of iheir growth, art- seeu Uio trunka of aged trece, 
the dark fuliago of which ovr^rshaJows the ^iilt' bMicath' 
These trcce are so far Hcnttcred, that tlio tmvellcr in looking 
i[own iuto the gloomy jJiadf, huro uiid there gt-ta a ^iiiipSL* 
hit beyond of !igh(er and less nigged scenery, even down to 
the coltogeN, niidgordtrnii, and vineyards by thp rivLi'sidc in tbu 
Tttllcy, more tluin two tliou^nnd iLtrt Ul-Iow him. 

On retuniiDg from tiiis view, we cros^ the narrow ridge n.1- 
xeody mentionml, having nn the ouo side the Corro], aitd on 
thu other 8Jde the Serra d'Agtis, also a ma^ificont vailoy, 
niDre like a rnvine in its aspect, and the Mdce clothed in a «- 
milar manner nitii native wood. The puth itt only a fuw ftxrt 
wide, 80 that the traveller looks directly down into the iiuiuenao 
depth on rithrr nidc. The grandeur at' the {irospcct Irxnn thin 
point of view may be reatlily imagined. 

Tbo north side of the Serra d'Agoa is boDoded by the pre- 
oipitoiu ^idc of the Pico Grande, a mountain of gi-eat height 
and most imposing grandeur. For somo way the path ia cut 
in the {aic« of the c1t(T. which in some part« so much orerhaags 
the road, that one feeU littlu inclination to piiiise autliciently 
to notice the variouN wondrrs of thi> scenery, or to gatlier the 
rare aitd beautiful Qowcrs mid ferns that itbound upon tho 
moist rocks in the locality. Amongst these mountain plantH, 
some of the uo«t oanspipuous in the spring arc the Itanitncuius 
ffr^ncU/ofius, Lowe, a fine apeoies with yiUow petols larger than 
those of our Great Spearwort (B. Lingua) ; Hitteat hqxiploi- 
sum : Asj^tniam Vanariense ; Gymnogramwia Lorn. 

After winding romul the Pico Grande, thu ride continues 
for several hours thrnngh the mountnin diBtrict; every turn of 
the path preseatiug nvw uud diversified combinations of rto- 
nery. Having desci^ndcd from the high groucids, and paeaeU 
a troet elotlied with modern plitntations of fir, birch, and un- 
derwood, we enter tlie lovely valley of St A'incentc. It lies 
between two panillel ciminfl of morintaina, which run down lo- 
wunU ttiu BUI from the centntl chain of the island. Theec ai-ei 
throughout, of great height, and wild and rugged in their form 
. and outliim. In aonio places the valk-y is much contrnctcd, 
.^and At its outlet only a narrow f>a^^ i» left for the escape of the 
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In » more opeu miacB fomiPtl by tlio rectrssion of tlio 
TOnntauu to tli(> wt-st, iiimivduitt-ly before the upproximittmn 
of the oppoeito ridges in the eea tXxfi* which f<nmi the outWt of 
the valley, in situated the pannh church and [lart of iho vil- 
]ag« of St VincentL*. The road down lUf valley runs l>y iUl- 
side of the rivtr. or of water-courses derived from it, through 
a moKt chanuiuj; district of garden aud urchard ground. Thu 
\ine is heri' trained on trees, principally chestnuts, instead of 
on trell!»-work as on thu other tiido of the ifiluml. Tlio bajia- 
n», the cactus, and other plants of \he south Arc absent, but 
the orongR and citron Ktill ftourisli. A considcrablo <{uaiiti>y 
of flux in jEruwn, from wliich tlio coiirso cloth of the i^laud m 
iimuufacturctl. The gurdeuH prciwnt «on>e Taricty of culture 
and pixHliicc, botli as to flowers nnd v^ctabtcs. On the 
whokx thurc oould hardly be vonceive<l » more lovely spot than 
this vnlley. The ro.nd, an it ntnti through the orcliord grounds, 
is ovcrcanopifd by tho foUitgeof tlio rintx* which cross and b- 
t*Haco in oveiy direction from the ujijicr part* of the lofty 
trees, forming linns uf natural arbour-work tu sliadu and shel- 
ter from tho ttun ; while through breaks in tho fuliago are seen 
gliinpaes of ihv bright blue sky, or the dark rugged outlinea 
of the mountains by which tho valloy in bounded. 

Hetwecii St Vinecoto and St Ann's «ome of ihu fiunst parta 
of tlie nortlifrn Miore are seen. All along thin coaat the cliffs 
are of great hi-ight. and i-xtrcnitdy i-uggt-d and pn-cipitous. 
Here and there they are clel't down to the loTel of the vca by 
ravines in whicb mountain atrounis have found a cliaainel. Tlie 
tides and sumuuttt oi' the rock» arc in most places cov<>rod w itii 
the dark foliage of the )>lnnd trees. OurJii^ tku winter sea- 
son, wlien in tho high grounds tho cloudi! and intsta furnish ii 
perpetual supply of water, numbers of small streams precipitate 
theiiisolvi.fl from the top of this line of cliiTa, forniing a series 
of most i>enutiful ciuKiados. Several of tb(so sometimes ocaur 
witliin H short distance of each other, where the height of the 
fall is many hundred foot of nearly puqx^mlicnlar descuut. In 
some placeti whurc the eunmiit uf the olitf overluin^s conside- 
rably, the atreajn is seen to ewecp over, bnt becoming broken 
' ajid eoattcred in its doscont, is gruduully ahogother disperse 
'in mist; bo tliat tho dark volume of water ueu at the top, ap-^ 
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fttan farther down in tlie fonn of a white clond borne by tfae 
wind along iJ]« face of the rook. 

At MMne plaoBH. theiB is betwcvn the cHIT and the bench a 
nnrrow (met of i<t\\ ihroiigh which ihe road ie carried. In 
ling theMi pUcPS, with Mich a sccnfl of mid magnificence 
the oitu hand, oihI oii tho utliur, the waves of the Atlantic, 
here erer tronblcd and boisterons, breaking in immense surges 
oa the atwp ohorL- — thu fcL-Iing inspired into the traveller la 
one of gliwniy and desoln-to grfuideur. During the greatest 
part of the year tha wind blows witlL 'riolenee on the shoi-e 
front the north ; and tJicre beiii^no bays or anchoring Kround 
for shi]>«, and ecnrcely any shelter for boats, the coast is ever 
dangeroun, and tin; sea altogether iiiliospitable for vessels. 

The at<pect of (he island from the water, in approaching it 
from the north, iis however, extrcnioly striking. The mngo 
of cJifTa appears like a. huge rocky wall, the baee of whicli is 
lashed by the mrges of the ocean, while its summit is crowned 
with a rich and Uixuriant rerdiirc. Heyond, appear succeanive 
hcighte, rapidly rising towards the central ridge of the isliiiid. 
A zono of olouda frequently rests about the middle of the 
nmnntuins ; while, far above, the apparent height greatly in- 
crouaed by this intereeptioii from the base, are seen a few of 
the peaks and lofty summits of the island. When these hap- 
pen to bo covered with unow, the effect of the view must bo 
fiirther iucreasetl : but the intercepting zone of cloud is not 
likely to b« then present. 

The ruad to St Ann's Boniotinies runs through the narrow 
tract between the rocks and tho nea, which is partly cnUivitted 
gromul ; sometimes is earned across the high ground above ; 
and in one place ie at a great height cut in the face of the 
cliff for a, considerahle dtatuiiee. It is much lengthened by Ihu 
winding up and down the sides of the stoop ravines by which, 
from time to time, it is interrupted. The site of the village of 
Ponta Delgada ; the A re and the ravine of St Jorge, aro points 
of especinl magnificence ; but throughout, the road is of great 

- --* "Tst. In approaching St A nn's, the puth lies through u 
througbt ,|,Qre open and cultivated, at a con^^irferable aleyation 
and outlinvieti; and the houei) whore travellers find acoommo- 

•and at its out-^jgd ;„ ^ dibtriot of extreme lovelinee*. Tin* 
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planiiitionit,* anJ gorilf-'tiB, aiul vineyards form a parudiec of 
liob and graceful scciiirr^ ; and the beauty of tlie place, Uk« 
that of the valley of St Viucente after crossing the mountains, 
is ibo Dioro Btriking from the contrast with the wild and 
gloomy gnuideur of the scenes through wbidi the day's journey 
has Iain. 

Between Sb Ann^sand Fnnchal are also eoiue finesoeneH, es- 
pecially in approaching the neighbourhood of the principal rivor 
of flie north cua<3t, the Rihetro Frio, the steep bu.nkH of which 
are covered with evergreen forc-Ma, At u llttlo distance from 
the roiid, nciu* the Ribeiro Frio, a path at the side of a Levnda 
or water-course, leads through a pass in the mountains, at the 
end of whiob we look down upon the Meyo Metada, an abyss 
like the Corral, yet on a scale still more gigantic. Thin in 
certainty the iinest point in all the ^eenciy of Madeira. The 
depth of the valley muet be very great, because the distance 
from the sea la not great, and the river hae Jiot a very rapid 
' de.sceiit after escaping from the niountAinsi while the wall of 
the ravine opposite to where we stand, is formed by the preci- 
pitous eidcB of the Pioo Ruivo and other highest summits in 
the island. It would be uoedlesg to attempt to describe the 
etfeot of the combination of rook and ravine, ca«cado and fo- 
rest, which constitute this marvellous scene. Indeed, all of 
the mountain- district of Madeira presents to the traveller, at 
every step, scenes of which the pen of the poet or the pencil 
of the paintort could give but a feeble conception. The scenery 



* " In the Ninth," remaikti Mr Lowe [hi BoL HiBceUan/), " I liaT« wit- 
neaped w-lkak itcrea in Ui-e -wood* campletely covered, in October, witli the 
lovely flowers of the Armiijllia Bfllndoniiii ; n. scene exceeding in bcanly 
even the dreaniii of poeU." 

t Mjuiy oitisU hnvu cndi'Avouted to <lelin(«t4.' the ticciiery of Mndfiru, but 
of llic views liHIiorto piibliabed, I bnve seon xcarL-ely any that ini^lil not be 
eut (lomt t.B failuri-'H. Mr Buwditcli, v,-|ia lin$ g-iven sonio BkclcbuB in hia 
work (III Miult'iru, iijieiUiB, ia wfL-runce Lo lUe Currul. of tlic " hiuv^Rt in n 
gvolo^cjil fintnt of view of n rt^linomtion of fWf placo ;" and ha^k that Some 
" skilful haad will yut bo nbic lo give llio world ii correct vltivr uf lliat woii- 
(Uirfitl HCiiniK" By fiir tlin uintit nuccHMful nltnmiit to oflt'ct tliia, has bwii 
luudt! by Mr Fiukvti, u yivrnf urtltii of grciit i^iiiubi, whti fiua lYtidcd im; sc' 
Tornl wintera in tLe iilanil on nccount of Iiis lioalth. Ha liux iiiiuli' icnie 
wliiiirublo |mia(inpi of ilin ]nnn4-ip»l scenes, inclnilieg thfi city of Fiinclial, 
tlut Conal, L)i4 Bovine «(8lJar)tuoii lh«iiftrtli roiml, and othn- tiles nllndni 



.tW- Dr James MscanUy tm Ihe Phytieni GfOffrapAjt. 

at tlio wiine timo is of n kind itifferent from wlia-t, tn almost 
any othpr connti-y, can ha met witli, from tlie peculiar geologi- 
cal olioractcr of the foniiationit of which it is oomposed, oT 
which T will now give fome dpRcription. 

Gecioay.* — To the g«olojn«a! observer tli« isUnc! of Mndeim 
everywliert' pii*soiit*i the nmrki^i of igneous action. Whpthfr 



Coin tliU p.ipi-T ; and la At iiri-'si-nl pTcpi^rlng el^bt litlnigraplilc vicins fox 
imUication. Tu tlie geolo^givt, thoti) wjU giv« .1 tctt good idm at tlis np- 
pvnmu* ond pliv«jcal j^gnphy of Ibc island, and nill bo gonomll]' iutv 
rotting t» rapieuaUlioQS (us fu as iirt ciui iinitaU' luilure vhere siie liiu 
]>lB;cd At wiU livi tlTAngol fiutvicit, wild nbove rule .tudort) of lhi.'mnst »■ 
mtiluilite nalnrAl «ceni-ry in tlic nnrM. 

" Pot my bifbrmstioii regarding the geology of tho island I ani cliiftfly in'- 
debtcd LoMi' Smllliof JmdAnliilliwfao woa in Mudvlra laatitintei, undin 
whftH cumpaayl cnjuj'iid nmny i^jrenalilo excursioDs in tho island. Mr 
Suiith vrrcitQ aviuc IcttiT* tm Ibc ^culog)- of tlm iilund, nIdcU w«rD trui.tlutcd 
into rorttifTi)<''i% •"") I'u1>Ii»liL-d in a neivsiiniier of t1it> iiljind. lliu I'loi 
d'Oceaao. In lliP same pnppt was rpprintpdj from llio Trantiactiftiis of iln> 
Lisbon Aeadeiny, a memoir liy Semlior Mausinlio d'AIbuqiirr(]uc, formerlj ' 
G«r«mor al Fiinulio]. Sr. Uoustntio^ ineinoir U rivy v:ilmibl?i foe tiie mi- 
miU) and uvjurittc tlcatriplion given of liio various pyrogcuous cocJu and 
miiieridi. Sir IIa»'diti:li pves koric geologioul olisprvutio;!* in lux " Exriir- 
rtotiE ill Ma<Icirj," In tlit- first vol. of tlic Oeologiciil Trinisactions of Loh- 
i!mi 19 a pajier ty llie Hon. Mr Bennct, wliii;b r«fiTs oiiiy lo one or two h«w- 
Ucnfi and nppenrancos on the aanth conat. Mon^ scatlcVM) reinnrk* accur in 
titc works ttf IruvelliTt, IkiiU Gnglifel and foreign, wbo liuve tnuiJml nt tli« 
ichiul ; but, for l.ln> imint [fiirl, t)ii?ir ol)Scn";itiiinH nre excefditigly limited, 
and often crrnneous. Mir t>iiiitK fir^t pointed out, from »onio fosbilK found 
nl St "Viiwi-nle, Mr Bo>nlitdi'» error in describing ihp limnstone Ihprc as 
Inuiution ; nnd <lFterjiiini.-d tlie iigc of the ii^lnndas Da extinct VoJcono vC tliu 
tertiarjepocL, Mi Smith 'h romorkaon tliia'and other polnin worn publii^iiml 
in tUtt Portu^ui^sa •Toiimnl nkwiLdy mentioned, wliidt irna t^ondncled Inal 
niatcc Uj a jouu^ military engineer, Sr. Antimio .AK«vcdo, a nitrn of ed- 
*a»(a iind of viuiiid acujnirompnls. wlio labours IVir llio promoiionnf science 
uul iho inU-adiii.-tion id* imptDTcnieats in tlie inlnsd. Thcnalivoa conid not 
ynt, pcitnpH, suppoi'i a acionlific aMociition ; but «r. Aieevudo nnd oup or 
two of Lis friends puldished, in Llm Pior il'Oi'eaiio, piprrs nnd IcUpra of on 
utcttl ncadenij, ''' The PliiIo»i>pliical and MocIinniiAl Institulo of KLulidra." 
wLbh, wo tmU, may moii bu vonTt-rlcd lnl» a r^ai nnd naofal inititiiti^o in 
lliiu little - N^v Allanlit." Wu ondcuvound liut vrintvr to osUbluli an 
CnsUiJi journal of iiieratuie and acicnua, " lltu Stronger ;" hut, ffiiin the 
want of workmen and printing luatM-iHls at tlie lini«i hud lodctdat aftcTpul^- 
Iklilu); one tiiiiiiU number. Krery onmamgrawnt irna girtia to tli« undi-r- 
lidiing. Wo bad tlia anv tit tito Oaraminvnl printin^-pa'iiM ; nbitudnnt nialc- 
raU ww« ci>ulhl>ulMl, aud tho tKggf^ obbiinod oT bmuj of Um Pottu[,-u«*o 
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he oxatuinM the tvcxnt!* in the centre of the islanil, or the 
cliffy on the coasts wliicli tho action of the soa has cxposnd to 
his viMV, the rocks of which the whole mass of the land is com- 
posed arc found l.F*c of volcanic origin. Some marine for^ 
mntiona tliei-e aro, bat in a coniparatirely small proportion. 
Of tho volcanic prodnets, eomo hate been thrown out in the 
form of fiised lavas, others hwrc bcpn projected into the air, 
and othors deposited in a 8tfl,te of tiqncona suspension. With- 
out pving nny dotnilcd deBcription or enumrmtion of the va- 
rious Tocke, I may htaw state some of the more interesting 
points in tho gooli^cal ap]>earanceH of the i^Jand- 

I. Voli\tni^ Foiiitaliojit, 

BeoaHi. — ^The igncouB rocks an- oil of tho basaltic dase. 
Thoy pr-i^ont jritat variety of stnictnre, acconling to the tcm- 
puratnre niid prtsturc to wliich they havo been exposed, thcJi- 
contact with atiuospherio air or other gavett, and other inflii- 
cncea to which thcv have been subjected. The basalt is, for 
th9 niost part, compact ; but much of it is more or le«s vesi- 
cular, and some also (^coriaceous. Tin* compact bawlta are 
eomefimee, in etructure, altogether horaogeneoiui, but fre- 
<luoiit!y contain a variety "of niinendfl, especially crystals of 
olivine, whioli occur.-< in great abundance. In tho vosicular 
haenlt, the gosouns interstices, wliilo coniprcB.<wt(1 by the forco 
of gravity, art) also generally elongated in tho direction of the 
ourrynt of the fluid rock. ObiCTvation of this is important in 
reference to the origin of thccc vurrcnb^. Tho ecoriaceous and 
cfillular basalt occurs vherei'er the lava luis been much ex- 
posed to tlie air, at in the smaller streams, and in tiie upper 
and outer nnrfacfB of the great dcposittf. In such bitaatiomt 

n> w«11 iiB of llie Eapltbh, of wliniti (tniTlnding tka atiangcra wbo residn in 
Fuix'linl riuniiglliC! \vinl(U'} tliuronro nboutSMin Uke iftUnd iLismucli to 
bo wivliuil, tliul, mIicii iarcuiij*t-inws iHrmil, ttii* iinderUikinK •bvultl bu !♦• 
■ uiiied, for (npnrt fi'om iW- aimi.tninnit tlinl tlie Ittrrnty ilppartmeDl would 
ttlTorti in a place wli^rt; Ihoru nro tiul miiny gourt'Oi of ofcupnlicjii to ilin 
BiraDgcrii) iliuv wu fuir f-Av!(,ii atallvns frum whirli, ou innn; puinia in nit- 
tiiml lilsuty, bonicakur*. and oUi«t snbjwts, a |;reaU>r mua of raliuJilit nh- 
MTVHtJm» woaM ho rcaitily fOBtri^lut, tf n local nisduim uf tci^'Btill^.' tviu- 
MuralcAtion wcra «si»t)lislwd. 
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tlie irou coutained in tlic miueral also becomes |>eroxidiiie*l, so' 
that the dark colour is changed to vai'iotw hues of brown and 
T«<L Iq regard to tbo position of the basalt, tlie greater part 
«xUUi iu tayur^ or stratiform bcd-s oC^fiereut d«groe» of 
thickness. Theae bods do not eoum to follow any ono gonoral 
dirvctioD, but llo in on irregular manner throughout tho inland. 
Thoy aro also in variou« positloa with relation to tbe otlier 
fomiattons, boine; interstratifiod with sonic, ovcrcapping otliei'*^ 
and appearing aniougat others in tlic form of vcina and <l^kea 
and amorphoua uutBst.-». In some places the columnar form is 
aasnmed in great perfection. Of Uie basaltic dyki-s, some 
magnificent specimens may be observed oa thu road to St Vin- 
cents after pa«8ing tlio ravine of the Svrra d^^goa, where thoy 
are Men rie^ing through the whole of the formatious to thu 
Tcry mmniits of the momilain*. 

Bataltic Coti^htHffrates. — Daealtic conglomerates of varioun 
kinds form the great mai>8 of tho mountaine, and whole surface 
of the inland. Those conglomoratea resemble each other in 
ooataiuing fragmeate of the same pyi'ogonoiu rooks, but pio- 
sent an immeuBe variety, according to the nature, bizc, and 
quantity of tho basaltic fraginoiiita which they contain, and tht> 
proportions of the voloanic mud and other products of igneous 
eruptions whicJi entot* into their formaUon. Ju some cases the 
compact du.rk liaautl prcdoiniuutc^, existing in globular masecf*, 
or ill irregular fragments. In <^thora the scortaceous and cel- 
lular atructure is more prevalent. Somctimce tlio fragments 
contained are so minut<?, that the conglomerate ha» a compact 
and homogeneous toxturo. With the various oon;jlomoralo9 
the compact ba«alt everywhere alternates, aiid traversen them 
by veins xuid dykes. The position of thiec formations may be 
SMn in the sections which are presented eveiywheri*, loth in 
the interior and along the coast. In tho uiagtiificont sea-cliff 
of Cape U irara, formerly refen-ed to, various species of conglo- 
memle, with basaltic dykes ])Lmet rating ^thera. aro Jimrly dis- 
played. The groat maas of tho high land of Madeira m of a 
structure analogouo to whtit is thorc seen. 

Along the sea-cliff'«, towards Cape Orajam, vorlous bod* of 
rOfks are seen, wlijch, from the monner of their straUfication, 
have evidently been depositod frotu aqueous siupvu«ton. Tlwy 
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aro composed of iho iamo matoriuU with some of t)in igneous 
rookfl, but which, in a coTiiniinuicd state, hnvo bwiii horne 
down (luring voleaiiie oruplioas by tliti torrents of water pro- 
duooil by th« conden.iatioti of tho vast voliimes of vapour tb«u 
evolved. The Capw is iinmc'<l by the Kngii»^h "Bruaoii Hmd," 
fri>ni the reJ colour of the stiatu., which iu that situation being 
much di»tturboil, and interacted by darlt baAa.ltic dykeB, pre- 
sent from thi) H(ia a very peculiar ap[)eura.uue. Iiamediatoly to 
the west of the Poiitudia, a winilar aqueous deposit may be ob- 
served along the cliff. In this locality it in overcapped by a 
thick boil orcompftot basalt, which baa been poured ont over 
it. Thi> heat of ibie euperiDenmbent mass has given rise to an 
interesting appuarnnce. The upper part of the layer of the 
red aqaeoue stratum, which has been in contact with the ba- 
salt, ha« been altered by tli« intense heat, and, in cooling, has 
a^Hutued the columnar Etnieture. .\ very fine eflfect ia thereby 
produced, the durli. amorphuus maits of basalt being impported 
by lines of small rt'd pillars of an angular fomi. This w seen 
for 0, considerable distance along the coiuit, hut the appearance 
\* espeulally beautiful at the mouth of the small atreani tli« 
Riboiro St'CO, where a large extent of this colrnnnar forma-tion 
i« exposed." 

Aerial Volcanic Hocki.—MeiviQ&n the points just mentioned, 
tho Pontinha and tlie Ribeiro Seoo, mny be aliio observed a 
serie!! of aerini volcanic products. They consist of puujice, 
»uiid, and the viurioii^ matters ejected by the expansive force 
of vapours or gases. The different layers, some of whiph sir*s 



* Mr Bowditcti fExciir"ion», p. 245 rcmArlm, tliat tlic rwl tnftw, wliich l»iw 
QBteg^nc tlii« chnn^e of form, is inoronsad in spf^cific i^rnvitv tVom 1.75 to 
S.flfi. I mil not nnnre Vflii-llicir llit.i uffi't-L iif ^'iili'iDiic Bdoniiia, hi llimido- 
lormining u. rolunmur aUuttuni in prttvioiiily dopoiiu*:! roL'kfi, is of freiHont 
(iccuiToni'C, wr wliollii'i; U iiiui bocQ du-scriiwi in rcfotencc to any other loca- 
lity. MrSmitli iTiformi! me, that iipnr Glasgow :ni-iiii»(]jkp piiwiiig llmiu^li 
d coul bc<l liiis d>.'pnT(^ tlio corI of iti> bitnoirn, imd muletCKl it colunuuir. 
6Iiic« iK-iiig: inMnileira,! hnrc olminA'Dtl (Jiiiii; 1040; it liitu nppt'otauco of tlio 
Bumo kin-.! on tlic euuLh siili> uf tlio liiil of Oi^r^'avin, nciii' Clorinont in Au- 
vcr^iii', ^vIji^i-d tliCT basalt tins Iton i^il over limc'^tDniL', rind caunijd il to itMumo, 
in lilio innunw, tho coliimimr form, tlio liiilo piilmi for tonio i^iiriiLiirv [itu- 
ivnting considci-!i!>lD rt^lturity. 
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sereral feot iii thi(<knoAa, am wdl mnrked, clinioting mccpasivo 
volcanic ttboweni of different niuteriula. Sonie uf the Infers 
fwniist of white lapitli of puniico. which liaro very tanoU epc-cifiu 
jifniTity, aiHl float on the surface of water. Those Uyera of 
light |mniict< alt(_'rrmte with various lipda of ht-iivy dark tuffs 
and Raitd. Thi« di8po)<ilioii of iho kyerji [irovoa thnt thuy huva 
b««ii deposited on tlie land r.nd not at the bottom of tho sihit 
wfaero they would havu tiikeii their I'hiw in rplation to thnir 
Hpeeific gravity. In several \i\acee tho hed* dip douii under 
the present lovel of the ocean, proving, ihnt, siuco their dopo- 
ntion, thero have been di>pn>«ii)ionH in thci^tirfaca of the land in 
thcec parts. 

11. ForuuitiiMut not Volcfinic. 

Along the same sea-cliffs, in the vicinity of Funchal, are 
Rftcn beds or fitnita of matter, not of rolcnuic ot-igji), lyiug be- 
neath some of t1i(^ baiialt and other pyrogpnniiK products. In 
these b<«d3 art- found the roots of plnuta enerustod witii miiicnil 
matter, Fi'ora the number of such vegctfiUe renlaulI^, it in 
probable that the chief materials of this ejtrthy dppowt consist 
of the old vegetable soil wlm-h covered the idlaiid. At tlio 
catitcru extremity of tho ii*!anil there exists a rcuiarkiible for- 
mation, which has been thought analogous to tliese eai-thy 
beds, but to contain vegetablo renmius ui far greater abun- 
dance. It iM tcnned generally the I'Vasil Forest of C:uiifal, 
which is the name of tlie parish in which it occurs. Beliuviiig 
the general opinion regarding its natuvD to bo en'onc<ouR, T will 
refer at greater length to this fonn-ition. 

J<''omi FoTwai'mn}/ Canii;al. — The Point St Lourenyo, which 
forms tlie eastern extremity of the island, extendi about three 
niiluR into the sea with an iiicoiisidfmlilo breadth. Tliy land, 
immediately before wiicrc it becomes contracted to form the 
Point, and nearly to the Cape at the extremity, consijtts of 
beds of bawdt and of oonglomerates, ob I have described nioet 
of the high grmmds to be conipoHed. In sailing along the Houth 
'eoaet from tlio town of Machico, from which visitors generally 
8ct out to visit the ftweil bed, the struoturo of the formationa 
on the lofty con«t ni-o iinely seen ; different layers of coiigic 
ratcM, globular and Bcoriaccou?^ tmvci-std tvery nhere by vc 
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of (ximpact tiamlt ; ai)d >u some places tliero appcnr n3aiwe» of 
the latter rock in the columnar form. The rocka nro of loss 
Iicif^ht as wc! ndvanco cistwanl ; hut the tine oftliccou^t ia at 
iiitorvalti niarkud by mii&ecs of baMtIt, and in one place a hill of 
some height remaine, the KiBt high ground on the soutb coa»t, 
on tho eiimmit of which is o chapel of tJie Virgin, from wbicll 
the rock take*) it» mune, Monte dc Nosaa Seuhora da Picdade. 
On the north side of the uland, the cliflk retain a great dera- 
tion, for some distance beyond this jmint. 

Iinmediatcly to tlio west of tbiji chapel mount we land in a 
Kmnll bay, where is the only piece of sand beach I believe in 
(he island. Thu distnnce to the opposiU- conut may here bo 
about Ur mile or moru-, the ground sloping gradnully from the 
norih coa^, where the cllfi^ are from two to three hnndred feet 
in elevation. Over the whole of this extent, and for a consi- 
deniblo space to tho eastward ajid wi-Ktward, the pyrogenous 
roclca are oovcred with a deep bed of calcareous eand, contain* 
ing T(i»t t|uantitiffl of what has been described as remains of 
foniior vegetation. The formutiwn i.i thus deitcribed by Mr 
Jiowditch : — " The saiula hav*; been in Bnnie degree fixed or 
bound by tliie numeroui branches of forest trees which they 
have onveldperl ; for these branches (wliich have prceorved their 
lateral twigs) arc so niimeronB, that ihey are upread over tho 
surface, like a network of stolon iforotis roots. It ia scarcely 
]HwaibIe to wt the fout on the gmnnd without treading on Ifaem. 
Both tho branches and the trunks (which stand on tlielr roots 
in their natural po^tition) :ire encased in a thick hard sheuth of 
agglutinated santl, which has followed the external configura- 
tion of the wood like a cast. !n some instances, tho wood has 
entirely pprishcd, and the envelopes are found void llko tubes, 
but most frequently tlie wood is found within, as a distinct 
mass. Olid has become sufficiently nilipeous to scratch arrago- 
nite. Sometimes imbedded in tho envelopes of the wood, but 
generally in tho loose laand of tlie surface, were innumerable 
fossil ^hell^ intermingled [jromiscuounly, two species terrestrial, 
the (bird belonging to a marine genua. The Dolphinnla ap- 
proaches the 1). ttilcata of L.^ma^c^c, only known in tlio fossil 
state, and found at tirgiicn. Doth beliecK belong to the group 
ZtfnefftfAeof T)e Femusac'a Mibgeniu Hetwaitijtn. Theiw dielh 
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oi-e perfectly distinct from tlie existing heUcRi* of Madeira. AH 
tho branches aiiit wood uppoar tu bvloug to the tuune sort of 
tree (of whicli tbtre st-eius to have been a sniall foi-cst ou tbat 
spot), and that evidently n dicotyledon ; but more than that [ 
do not tbiiik our present knowledge of the coinparativc una- 
totiiy of timbora is fttifliviontly advanced to determine."" 

Albuqiiercjue also describcK tho locality in great detail, and 
baa the Huiiitr view of lia iiuture ; meiitionin;^ that the braiiehe^ 
and Toote. even tho minutest ramifications, nrp so obvioiie, as to 
leave no doubt of its beitig a vegetable foi-mation. He ctinn- 
dered it as coeval with tli« beds of VRgctable soil which I have 
alluded to as occumng along the coa^t in the vicinity nf Fun- 
ohal. 

The formation lins quite the nppeariinco of what it is repre- 
sented by Buwditeh to bf. Tlie miifist^e contfiiiicd in the eand in 
form and structuiti eecm to be tlic etoiiia and rootn, not uf forest 
trews, indeed, but of n tmct of heath or underwood. Of this 1 
was no much satisfied, tliat in my notes made at the place, I 
Riid 1 have imirk(-d it lya probable that tho plant kvos the VaC' 
eitiiu-m Macltretiee, which, throughout the inland at presont, 
forms large thickets, similnr in appearance to what we can con- 
ceive tliiH to have beijn. I visitud tho formation iii company 
witli Mr Smith. Mr Buchanan Hamilton of Lcny, and Dr John 
Busscl of Edinburgh, and none of die party had any doubt on 
to tUo vegetable origin of the remains. 

Concemuig the theory of the formation various opinions have 
been Bubmitted. Uowditch saye " it must evidently have been 
from an iri'uption of the sea, iron) the heaps of terrestrial shells 
mingled i^ith the marine ; and irom the tixies being found tttund- 
ing un their rooter, and not deposited promiscuously, or flatten- 
ed as by pree,5ure of a. super incimibent stratum afterwards re- 
moved.''' The calcareous eaiid he thought to be derived cither 
from desti'uction of fi-a^ments of limestone in the bed of the 
ooean, or from commiiuited shells ; mom probably the fwruuT. 
Mr Smitli, with much more i)i-obability, thought that it was an 
ancient wood, eanded up by a blown suud, composed of miuuto 
ft-agnient^ nf basalt and comminuted shells, the same as fonna 



* Bomlitck'c &x<UT«)9a<, pp. 139, 1-KI. 
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iho beach in the liltio bay or landing place. The rtructwro of 
tlio plant thns Randod up ho thouglit to be i-cplnoeH by nnrbo- 
imto of lime fi-om tho percolation of water ; tlit* liiiio [Xissibly 
fiippli<}<i by the docom position of the eholly frttgnionta. 

To thoao, or any of tlio explanatirma that have tieuii oli'ured, 
various objpotioii? might be mado ; but tho chief ditticiilty left 
t:ii removed by thorn, seemed to me the noooiintiiig for the vast 
quantity of oalcarooua matter in tho formation ; far more than 
the lime borne along with an irruption of the eea, or resiiltinj^ 
fi'om tho decomposition of tho seattercd speciiiicns of eliolts 
oould possibly supply. For not merely the fossils, hut tliegrvnt 
mass of the saiid-formatiun in whieU tlioy lie is calcareouK. 

Caloai'cous deposits, dmtlar to that of Madeira, havo bwii 
<leecribed by voyagers as occurring at ths Capo of Good Hope, 
and in New Holland. Of the latter, (lie most rcc#nt auL-ount is 
i^ven by Mr Darwin in tho valuable and interesting volume 
recently published, containing the observations in Ooology and 
Natural History, made in tho expedition of H, M. Ship Beagle. 
Id speaking of Van Diomen's land, he says :* " One day (March 
t830) I accompanied Captain Fitzroy to Bald Head, tlie pUioe 
■nentionpd by no many naiHgator^, where some have iiniigiiied 
ihey Haw cond, and othera petrified trees, standing in the posi' 
tion in which they grew. According to onr view, the rock was 
former! by the wind he.-iping u|i calcarraouB sand ; during which 
proccBS, braiicliea and rootn of trees, and land hhells, are m- 
doiicd; the mass being afterwards coiisolidated by the j>ei-co* 
lation of rain-water. M'hen tlie woi>d had ilecaywd, Ihne wa« 
washed into tho cylindrical eavitie-s ""d became hard. The 
weather Is now ^vi-ariiig away the softer rock, and in conse- 
ijuencD the casts of roots and branches project above the Bur- 
face. Their resemblance to the sluiups of a dead .Khrnbhery 
was ao exact, that, before toiiehiug them, we were aoniutimca at 
a lorn to know which were oompoeed of wood, and which of cal- 
careous matter." 

I havo examined the acoomits given by former travellers of 
this place. It was Vancouver who firet obBcrvcd it in 1780. 



* Journal of R«i»pnivhcf>, Jkc, b^ Charl«e Dartric, Egr]. Seer. Ueelo^icnl 
tiwcietjr, Lvnilvn, lt(^9| ii. ^^1. 
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He doscribos it* as " a fonn:ition of sand, o:itending over 



about Diglit acres, throu;iH wliicli [jrotruile braiicheR of coml, 
with ramificatioua of difToient size", nome not bnlf un incb, 
others foiiv or Rve mcbes in circmnfi-rence." The top piccca 
art' soft, and easily reduced to powder ; the lower arc iiioro 
compact ill texture. Sea sliells abound over the whole surface 
CaplAiJi l-'Iinilnrs also visitwl the locality.t A French naviga- 
tor, Peron, aecouoU for tlio fonuation in the sanu! way that 
some hnTO supposed :hat of CanioaJ to havR been formed. Ho 
8oppo9e«t that "shells cast on shore are tlMomposcd, and 
having lost a portion of their carbonic acid, approach to the 
state of the lime used in mme calcareous ORnieiits ; ami in this 
state unite into a compost with quartz, and foiin incrustations on 
tho giirfaces of plants. As the wood is destroyed, the raaes 
,1l©C0Tnfls gradually a mere sandstone, and nothing but an arbo- 
rcaoont form indicates the ancient state of vBgotation." 

Of the formation in South Africa, Mr Clarke Abo! gives an 
acAount in his Chinese Journal. ** SoTuewbat to the eastward 
of Simon'a Town ia a large bank, which rises from tho sea to 
the height probably of a hunditd feet, and seeniB to have been 
formed by an acuuniidntion of ^holKt and sand brought up by 
the floulh-eaat wiud. Oa this bank a gi~cat numb«r of cyliu- 
drical bodies lie scattered about, and at first sight reseniblo 
the hones of animals bleached and disorganized by exposuru to 
the air. On a closor examination, many of them are found to 
bo branched, nn^l others ai-e discovered rising through the* soil, 
and ramifying from a Btem beneath thicker than themselves. 
Their rt^etahle origin immediatrely suggests itself, and is con- 
finiied by further inquiry." 

Mr Abel says.S that ho " compared a speciiuen from New 
Holland with those from the Cape, and could truce no essen- 
tial diRerenco in their e3:LLmiaI character, and that, when sub- 
jected to a similar chemical aualysia, they gave prcciSL-ly simi- 
lar results. As thia specimen," ho adds, " has a reiiiarkablo 



* Viai.c(iuvi.'i"*Toyii)te, vul, i. p. 48. Ed. Hh. 17flB. 

t PlitulciTs' A'oynge, toI. i. p. R3. 

X Quoted in AbclV Nnrrftti^-c of a Joumojr to Chinit. ii, 30fl. 

9 Ab«l'efrniTativt>,}>. 311. 
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rrsr^nblanoc to corul, IwlH in form and ctonencsA of texture, it 
may perlmpa bo roiLsid<!i-<><l a fair example of tliose mibstaoocfi 
coiisi<liTixl curol by Vnuoouvcr and Kfinders. If thia bo ad- 
mitted, it will follow tliat the rDOSoiiing is inconract whidi a 
foandfd on thpir Rupirosod submarine origin." 

AA.i;r rL-tumiiig liomv from Madeira. I had sonic sections <if 
tbo Cani^al structure made, thinking tbnt tlioy would form 
good objocts of microscopic inspection, as specimens of fossil 
wiiod. Ill thtfso soctiuiw Uiltu apjiwirrd, howiivcr, not the 
8!i;^bteirt foi'tnor aspect of vegetable ptruoture. The arrango- 
mcnt of the calcarooiiit matter vrtin altogether similar to M-hat 
i« found in fonillinca ami marine aoitnnl pi-mlucrtioiiB. Tbcir 
vegetable structure was therefore rendered somcivhat doubt- 
ful. On heating a fragint-nt in a glojsa tube*, a great (quantity 
of ammonia was given off; which ooufirmed the idea of tbo 
Tinimal ctnictnro of the flpecimen, and nhewed tliat the organic 
niatttT had not, as vaa eiip|)Oiw<l, b«cn wholly rrplaood by tho 
carbonate of lime and minenil depoints.* Tho formation is, 
therefore, a tract of fo^it cor^. belonging probably, fiMin the 
appearaiict; of tbo Btnicturtv to tbu family of Alcyonidft : tho 



* Tht fitUowins is a dftailed anafyiis wliidi Mr Tliauaii Anderma of 
L»Uh lias h.'\d iho hinAnpato mvlutFor me. 

Wlicu lieati^ tij TvdTM^.-;'^ in a. tnlw oiwa nt haih oods, Lbo fnasU gare out n 
slmiig emi'll nf tiiiminj^ Kiitunl maltiT, lMicoinIiq[ odor a liltle powerfully 
UBDiatuncoJ. 

DiMulvmt in ditutM niuic acid, n hcovm pondgr 'omiuiiod, viiicli^ wlien 
ipill«d, lf.-rt ailicji, tlio oor)^ui(' mutU-r being dutipatod. 

To tho ioludon, rendcTcd iK»rljr neutral 1it ernporalion, aa cxccn of 
nmniniiiu wtutftililMl, trlik-h tliron- Covin ptioxpluitw of ftmra«au, 

Corbonnte of aiunioiuii procipitotcd carboaalc of lintc, 

Qaanlitalivt jtnolytit :— 

Cni'bonaU of limcv - > 7-1, IS 

i>ilica, 11.90 

PbOKpti.iI* nf linit', . . O.BI 

AnioioJ malli^r, . . . 4.35 

Siilitliiilc of lime, . . a Irnce. 

88.11 

Tliit uniiljiHio, tilim; will) Um •cclUiu, I lliiult eAlisfdctonly ovtablkllis 
Ibe uniiDal urigiu of tbo fomulIoR. 
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I ipeeiefl being perlmji? nlljed to, if not, tlie Ales/ontum ar^rettm 
at tho present time. 

The Madeim formation i*, theroforo, either ilifferont frum 
those with which it has bccnohitHed ; cir thv obscriatioite of Abel, 
Darwin, aufJ othors, who hnvu nought to oi!tublit<h their vege- 
table origin, hnvc been iinporfoct. Of this 1 cannot tlctuniiiiie, 
not having seen specimens fi-um the oUier loenlitios. The Ma- 
deira formation, howovor, is an interesting nno, r.Uhough tt be 
diffurent from Ihe others, ou ocoount of the extent of the tract 
which it covers. With regard to tho ^helU that abound on tho 
Hirfa«« of the fornuition, I Imvo n^licady (jntitcd Mr Bonditch^ii 
ohservatiuns. Mr Lowe has added many to thuui. I have not 
a catalogue of those determined by Mr Lowe, but i-emeniber hU 
atatiug that about one-fifth of thcni are extinct species. Thoy 
belongf therefore, to the upper tertiary or Pleistocene epoch of 
Lyell. This, ton, argued .-igain:>t the vegetable nature of the 
fonu-ition ; for il w nut likely tliat a wood of dicot^ledomiti trees 
or .'Jirnbs (to thi^appemanettef which alone the speoimeus bear 
reMiuiblauce) would have exJiited at a time anterior to the ex- 
tiiiL't tAusMn that have been deposited above tlioin. 

This, then, ^nnms to have been the ori^ii nf tho formation. 
A large tract of coral, of the Alcyonian tribe, has been up- 
heaved, by the elovatton of the pyrogeuoua rocks from »ul>- 
mariiie volcanic action. The death and decay of the Alcyoiiia 
ensued, leading the «oiI covered for a great extent with a forest 
of rrnml, the surface of wliicli, from exposure to the mm and 
elements, has been hi great mea^iure worn, and still ik rapidly 
cTjnnbling down, forming a calcaitous sand similar in oorapt^ 
sitiun t-o that of the f^pt:cinien. Mr Darwin descrilies an ami'- 
logons formation ('* con^^idei-ably more tban a mile square, 
covured with n forest of brandling coral," p. 547-) produced in 
Kvuling's Islaud, and by a siiiillar cause, namely, the deatii of 
the ooral over a largo extent, from exposure to the sun, arising 
from change of level in the surface. There, however, the ani- 
mal is that oF the common coral, nnd the change of surface 
was produced Iiy a gradual change of the surface of tho ocean 
at the place. In Madeira the coral is an Alcyonium, and the 
Cxposuru was produced by a violent vliaage of level from voloA- 
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'^BWikgency. The extinct species of elu-l)?, anil oilier appear- 
ances (such aa a fragment of an extinct monor:f>tvIciJonmifl vfge- 
tablt.% upiiarently u Lycoiiodinm, fuund by Mr 8mitli} jiruecntcd 
on the eurfaoe of the fomiation, ehcw that its iigo is before tliu 
latest piirt of tlti; tertiary fpooh- If thiri account of tho mafc- 
tur bu ot)rr<:ct, I think tlic difKculty i» i^ati»fauturl]y rLiiKivc'd 
a» to tho enormous amount of caJcareoua matter (the origin of 
whirh Mr JJowditcb and others have had to iiccount for by 
HiK-h iiia(lct|uato causet^ am Uio coniiiiitmted BUud of dietiLnt 
llmpfllonB beds, or the dccumpoDition of the ehells fccattered on 
the Piirfaco «f the ground), for the Alcyoriia would givo from 
lhi;ir oven structure all tho carbouate of Iiliio wbiuh appeara; 
and, indofjil, in many placM, the conil may bo «een in every 
stage of decomposition, tuo apcoiiucn* everywhere crumbling 
down into the amorphoiw soil of calcnreoiH matter of ubioh 
great part of the surfaci: of the Ibrmatiou is already cuniposed. 

Thua far an induction from obai^rved facts seems to bad. 
Wheth<;r tho coral bo an extinct species, or the Alcgonium or- 
lorcmn : whether the formatira bo similar to those with which 
it hua heel) chutsed, or of ii iicitiirv not eliiewhore as yet ob- 
Berved: how therf; come to be fotind on tlie surface such a vast 
nuinbor of land mnUuecte :* and variuuB other questiona, — re- 
nmin for future iitveatigiitioii. 

Between St Jorgo and St Ann's theru appears a bed of lig- 
nite, un fchti. biink of tho river of St Jorge, inimedintdy bL-fore 
the entrance of a inti'cam called the Uibciro de Tabaco. St. 
Moufsinho describes it as lying above a bod of hard clay im- 
pregnated with ligiiitio matter, which t&aX& imuieilintcly on 



* It hM bcMHt olMorved that calcoreona rocks bare more inflti^tice than 
tiiiji»tliera ill )ni'TL<afii&g llie nuinbcr and iin^p^v^tiuti of inoUnscir. (See Ed- 
varJ Furbos' llejiort, p. 128, in Trim sac lions of British Assucintion for 
183>>0 The; prcst^nco of tliis calMiieons tract in ii couatrr alinvbttvlioily lii|. 
Hullic, mn,v iurcouiit for till- n^innrkiiblu tLccumnlatioii ofilipllain ttiis snot, 
while tlicy occur Beatlen^fl rarely in ihc wst of tho itilmtd. 

Mr Botvditc-U WM wron^ in elating tb^.t mnrino ehdle ocrnr L<>ro. Mr 
!Li)W« !>[nteft (Ftiiiiiiln! Fiiuniv el Vlotin Mttdi^roiisii, Cninb. n^nn.. vul. iv 
p. <;i), " NoUaui qiiideni upvck'iii tii«rin;iiii ttim iUio (tcrrcntriliiia) coniiiilx- 
tam vidi. Dt-lpliinuln tulcntii (Uuwd. r.xcoTKigns, [i, \i(*) c%l. Ueltriu s^<i- 
ciu&((t. dal]il)ioulit XobJ." AH tho coDi'.-ul tlieiU luro tvnrwtrial Kj'Ctui. 
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\hwii\, : th« layer of lignito itsolf bdtig covered by a thidt ba^ 
■altic fonnation. 

Tbc l«i4t and most important of the aon-volcaiiio formntioiu 
ii the limcHtone oecmriog neax St Vincenie. Alioiit two miles 
u[i tiiti valley, in a narrow bi-anch ravine on tliQ riuitflrti wide 
of tho river, and at nn olevation oi' more than 1000 fe«t above 
thD Men. thert! is expuKeil by ibu mountain toiivnt a mass of 
iime«toae eiirrotinded on every side by the b.'kViltic: rockK. 1'Iiu 
rpmaitiA of one «r two (nn:ill kilns are nwir (ho spot. The small 
extent uf thd tbtiiintioit tliat can be fX|io»e(l, »nd the gi-cut 
diffioiilly of transportation, must havo led to tho abandonmont 
of the working of the lime for building piirpos*'*. Mr Bow- 
ditch's account of " a bed of transition liinesionc Sfiecu hnndnd 

Vjvii tkick" and reforn.-(l to by Dr Daubaoy (iu hia book on 
Volcanoes, p. 261.) and others, is altogether erroneoiie. Tim 
account he gives \a as follows : ** TJii(> limt>Ktonc is or^-ftMdlinc 
in its texture, contains venr' little i>il)ccoua matter, and Kcnreely 
any compact maAses ; yet, from llie great depth of the bed (boiDg 
nearly TOO fei-t from it« jimction with the Ku^M^rincumbcnt ba- 
aalt. to my liiat gtimpao of it in tlu) bi.'d of the torrt-nt, noarly 
level with tho sea), without a single alternation, 1 havo no 
doubt of its buiiig troiufitivo raihnr than primitive liiiiestiMie." 
P. 51. Witli regard to tho extent of tlus formatlun, 1 believe 
tlut only a ainsti portion of rock is exposed, and that i|uite 
iiwilated by the igneons rocks wliieli liavL* rained it to no remark- 
ablo on elevation. Mr Uowdit«h may have observed other 
portions la situ "00 feet below the upper utation ; but assu- 
redly there ia no bed of tliat thickness " without _aIt«mation." 
Ill nscendin™ the bed of the motintnin stream, [ observed large 
tiia«BiiH that had beca bomc down from above, which may liave 
been the source of the mistake. If tho limestone existed " iii 
tbc bed of tho torrent nearly levil with the sea," tli« liino- 
kilus would not have been built at tJie upper limit of the for- 
mation, where the difficulty of trausportation hosi portly caused 
them to bo abandoned. Again, with regard to tho structure 
of the rook, it ooiitaine luimy fuHBils of tlie tertiary series. Mr 
Smith obtainetl specimens of the following genem, ^'eniw, Tel- 
liiia, CrosHiiUk, Astreci, Pcclen, Ounlium, Fa«cioIari«, Miurwc, 
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Voluta, Cypnca, moet of the appAretitly extinct shells, whh 

8onic oorallinea ojul wmpliytic nrmaiiis. The concluHioiift of 
Mr Bowditch (nt page fiS. " KxoursionB," &o,), with cthcra 
rouTi<l(>d on thoni, taecd on tlio idea of *' a T»st bed of transi- 
tion limestone of a dopth of 700 feet," thoroforo, fuU to liio 
ground.* 

From Iho preceding not», although 1 hnvo not nnter^d into 
any details, it will be i-eadily perceived that the island prceenta 
, fine field for gxjologicnl fltiidy. Even from the few facta that 
bccu rcfurcd tu, tuuiiy interesting eoncIustoDs might W 

It appeniit [>rob»blc, from the Eimilarlt)' of their Yolca.nii? 
rocks, that there cxii«t« between the Muduira and the Axonw, 
the CaDsrios, and other islands in that pnrt of Uio Athintic, 
an mtiiuute geolugicul oonacction. In all, thern nhound the 
same basalta and conglomerates, and layers of Boorina. In Tc- 
nmffb and t>t Michael, and other islaod;! where the volcanie 
action is still in activity, these forniationii are covoi-od by many 
series of more recent deposit?, the anciont and modem lavoa 
being distintfuLhcd from one another. The volcanic action 
having been long i-xtinct in Madeira, then; aro Found none of 
these modem deposit?, but it6 roclu> are the »amc with tlio 
older ecrios in the t>thcr islands. This eniiilarity has led some 
geologists to revive the speculation concorniiig a former conti- 
nent or large tsland existing in thoeo parti ; the Atlantis i>er- 
haps of the nneicnts. In addition to tvhat has been urged ui 
this matter by IJory St \'inecnt anil previous writers, Sr. Mon- 
Rinhrt, in the memoir already qnou-d, RUpports the idea, and 
considers Madoinv as a portion of a vnat rf>j»ioii which has been 
broken up and in a great part swalloweil by the ocean. If this 
fancy were not by many other proofs fihewu to he groundlesa, 
a very eliglit consideration of the gcologieal appearancefl of tbo 



* In tlie adjoining island of Porto Santn, tlirrc i* n inri-nl tcrtmry lime- 
«(oni>, ikUo iilioiiniling in fonnl liitlls. I did not Tieil this ; bnlat llie linto* 
kiln uctu PuudiiJ, vrliicU is nuiqilitiil t'ltiui it, I cttUecUU luiuijr tipavimea*. 
I havo mftt y»l hiul my Bpociiaoiw detoTiDiatsd. One or two Fipptwr tlio same 
lu spocitfl found iit Si \'iu.i:(!ut'!. Mimy of tli(-ni are {VobuUl}' diftiiK;nt «iKt- 
ciBs fruiu liny Uml liavo been elaowhwo tliscovwrcd. 
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iaUnd would prevent its bdng Boriously entortainwi. The ii»- 
Uire and the amount of the non-volca4iic fonnationp, the posi- 
lioii tlii-y cfcoupv aniidst the pynigcnouB product*, and the 
niniiaci' iu w)iich liie various rooks nre ntiint«^, t* uffictontly de- 

Inonstrate that no former track of land ho^ beon 6uLin)<>rgt^L, 
but tbnt the idliiiid has, liy thu force of ttubniarinc volcanic ac- 
tion, bcRu rained to its prc^nt state ; and that the older rtrata, 
fragnieiits of which now appear even at a errat eJevatiuo, \v[:re 
orti^iially forinL-d at tho bottom of the f ea, and remninecl thci'c 
till dislarbed and heaved np by the ignroua agency. That the 
prcwat .Xrchiptlago of Madeira i:i but the fraf^eiit ufagrcatcr 
region, Sr. M. d' AIbii<iuerquo further argues, fi-om the absence 
of any focus of divergent oiirreuts, and tho goncnil inolination 
of all the beds of lava, which ho says is in the direction of 
(fOUtii-WiNit. Tlii^ iiicliQatiou is ccrtaiidy fur from obvinuB ; for, 
BS already i^tated, the beds lie in various directions, and »coin 
to diverge not from one but from many foci of Totcanic energy. 
Tbcro is certainly no where to be secu anything like a wcU- 

rinnrked crater, such as those of Auvcrtnie and other dii>triota 

'of extinct volcanic action. Some have comfitlered the Corral 
to be the crater of tho island. I believe it to have been otdy 

tone of the eevcral centres of criiption indicated by the direo- 
tiona of the basaltic beib. Another, for instance, and i'»jually 
wcli-riiarked, seeras to have had ita site in the present bay of 
Funchal. The outline of this crater may bo traced partly by 
the line of basaltic r-ock at the Poiitiiiha, which, rnnning out 
into the soa, foniis thL> pin- there, and part of the continuation 
of which is seen in thu basaltic island on which the lUieo fort 
in the bay ii* built. Other centrt'S of ei-uption are obvious in 
different pnrta of tbo island. Thu only ditHculty in the way of 
Biipposiiijj tboso to have been the volcanic orators of the island 
is their immense she. IJut every tiling around bears token of 
the gigantic scale on which tho i^iieouB agency must here hnvo 
beoa in operation. Tho vast volume of tho bawdtic formationd, 
tho thic^litieiiH of the htiuta of coiiglonierate and volcanic sand, 
and tho enormous quantities in' scoiiaa and other ejected mat- 
ters, prevent any snrprwL* aa to this matter. K'X'eu in tho coiii- 
[Mivativcly trati<[uil «tatc of things eisum tlie conunsnccmcnt of 
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the present geological epoch, thpfw seiur have been the aito of 
subtetraQHan and siibmai-ino volcanic action nn the vnstert 
aealc. Since the year 144d, when tha Portuguese navigatoni 
foand a. new island of great size raiund above the sea, till our 
own times, as in the instance of the island of Snltrinn, which 
was move than three hundred fp«t above tho 8t>a and a quarter 
of a league in cii-cuinferenco, many similar ocemreneen hnve 
been TBcorded, proving the uxtunt and power of the igneous 
agency, yet" operating in this dlBtnot of the enetprn Atlantic. 

Jn regard to the geological age and history of the iGlnnd, 
the fossllB are not yet sufficiently known to admit of great pre- 
cision of statement. From the fossils of the limestoao of St 
Vincente, the oldest fonnation that hag been observed, it ap- 
pears that the idand was first rai£(!d from llie sea ilnring the 
tertiary epoch. , 

The volciiiiie lire* mu«t have remained in activitv, with in- 
tervaU at least of repose , during a long series of agea, because 
tliH different formations indicate many eruptions distinct in 
their character. Much of tlie island seems to belong to the 
very latest or Pleistocene ages of tlie tertiary opouh. 

It necRis further probable, that the conglomerate*, of which 
the great masa of thu island ib composed, iis well aa much of 
the compact basalt, were formed beneath the ocean, and raided 
by the foifie of cla^ic vapours and the upheaving of sHoce»iivo 
volcanic products ; the island being cliiefly the product, of suh- 
m.irine volcanic action. The bedg of scorise and light lapilli, 
and the series of basaltic forma tiotis subNequent to them, shew 
that the island was for a long period also a subaeriid volcano. 
It is farther apparent from those pamico beds (originally de- 
posited horizontally above the sea level, but afterwards dis- 
turbed, and now dipping down at considerable! angles under 



* I. nut ■wiiili-r, on tlio Hili of Dwoniber, the ■whole of tlie Bouth cooat of 
St Mi^focl, one uf iLo XtotVK^ wm iniuidnted by tlio sen, whioli aiiddenl^ 
ron! lijjcin till" land will) prodigious force, desLroying iiiaiij Iiouspk, bridges, 
iinil oilier Imildings, riii'l cnttung grcnt Imvoc ftnd loss of {property. We 
lieacti (jf thu diRnnU-T nnim iiftcr in Kfiuleiru, but no Itace of the «atuuuna« 
■UfEtnthnnce nua obscivid itiore. 
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tbp ooean) tbnt, aftf>r the time of their deposition, the ral&tiTe 
\vYc\ of Hoa mill laml wan in ma3\y porta hy vii>l«nt meana 
altered, and tlie tslaml parttally exposed to the in&acnco of 

[those cnaw^ by tho operation o( which, many Toloanio troctt 

i% have been ruisod uLove lh« g*sa h&ro bocn ugiun made 

rlioiljr' to disappear. This riolcnt agency on the surface of 

tlw land iH further niuuifcst tVoiu tlie vtuit siise of the valleys 

and raviuex, which the suiaJl atrcouiB that uovr run in them 

LOonld Derer in any course of time have been ablo to excavate; 
as well OS from the iibrupt and rugged charnctcr of the giga&-^ 
tic cUfTo which now fonii in iQOHt parts the outline of th« 
iii|.ind. These could only be the ciFocts of earthquakes or 
other great convnlsivo agencies. .Since the commencement of 
LJie prcttout geological ejxxJi, the island hod been in repoKi, 

■there being no indication of recent eruptions, and none of tlio 
proilacts observed in modem rolcaiiic distriotfi. 

The changes at pn-soiit operating on the surface of the land 
are ouly those of a groilual nnture. For many years no ghock 
oF an carthijuoJcc or other violent disturbing cause has been 
experienced. ^Vhen these have occurrtd, they have been con- 
ni'ctoil with distant vuicanio action- In many places, the \ra- 
tt-m of (he ocean are rapidlv wearing the sea-cliffs. In the 
interior, the rivera work a conKidcruble change at times upon 
the mirface. From tlie steopoess of the aide^ of the raviiips, 
th&r^ arv frequent »llpe of the ^nll. the havoc of which adds to 
the romantic wilducss of tbesceneiy of thcae placet). Although 
mmo of iho rivers are ordinarily of great siito or power, they 
are sometimes nwollen no much tka to bear down immooaH qimo- 
titici of soil iind rock, and ivork great damage in their conrsa. 
In tlie year 1803. for instance, all the utreaiua were swollen by 
a great Hood, by which an immense amount of ihiraage to pro- 
perty was fiUBtained, and in some places bridges were destroyed 
und many lioiisies borne down by the force of the waters. 

The sea around tliu island ia almost every where immediately 
(h»p, aa might he expected from the abrupt declivity of the 
flhorefl. The conRgnraiion of the adjnccnt submarine tract, no 
far aa known, is extremely irregular, there being no plains of 

■great extent, and those which do exikt being coioposeil of rough 
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nnJ rooUv Hurfacu, without auy eauil or cotnDiioutetl dL'tritua 
III the llay of Funciml, wliich ia the principal, and indeed tho 
only station for large efaipn, ili» depth of ancbonige is from, 
forty to tifty fathoms, md the bottom bi-okou and rocky. In 
those placea where the sen does Bot waAh the fnce nf the clifTe, 
thcro is (b bank of course uliin^lcr, fonnod of rmiudml inossBH of 
basaltic rod<». With ouu or two trifling cxcu|)tiout<i, there \a 
no ppot with a ^arel far less a sand beach. The absence of 
n bcaoh in a mu'itimc i^ation is on*; of the f<^w ^vants felt by 
stronger inviUid-i iu Ftnu'Uul. The want \s in a groat utvusuro 
Hitpplled by the terraoem that have been made along the shore, 
which, when the tn^i's havo grown snfficiently to afford shelter 
from the nuii, will [>rovu nio^t deliglttful plaeea of rt'^sort for 
walking. The aca bank m gciieraUy verj- steep, and over it 
there is ever)- where more or iesp of a wirf. In tho bay of 
I'^uQcbal, whicli vi well sheltered from mo^t wind^i, this surf 
does not give riae to much annoyance ; hut even there it is 
cXXeu difficult to land a bout with safety. It is most amusing 
to olworvc tlic ekill with wliicli tiie isIaniterM convey to nhore 
boats htiLvily liulcn with fruit or other enrgos which the in- 
gress of the sea water would destroy. The mrf breaking eloae 
into shore, the boat is kept in the lonciotb water iinmedtalely 
beyond it, within a few feet of the beach, till thu boatman 
on (ho look out, who Iioh patiently allowed inany n wave to 
break, descries one upprouehing wliieh he d««ms favourable, 
and the aignni having been given, the boat ia bonic on it Ne- 
curcly to land, and immediately dntum up out of reach of the 
euoccwling wave. Tho prooesa ecenis a verj- easy one; but I 
hftvn more tJian onco seen English nailora, who thought so und 
tried it, fail, and get thuroiiglily ducked, to the gi'eat amuse- 
ment of the native boatmen. 

Tho prevailing winds of the iisland aro northerly and easturly. 
Perhaps two hundred thiys in the year may lie noted aji be- 
tween tho N.K. and N.W. points; and about fifty laons due 
cast. From thi« it is ohvioun that iho inland ia within those 
limit* in which ihc trade wind« blow wilh eonsidemble regula- 
larity. Occaaionatly there are violent irregular winds which 
do coo^idemblc dumugtt to tliu vincn and other pro^>erty. 
TIie»n hurricane-e, are, liowcvor, of rare uccamncp. Thr^c 
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[a DDO bind of twit wind (tnnntninntcil L'Kste, similar t« 
the Harmattan of tUe African voiitiuf^nt It i«~a warm, dry 
wtod; and, from tho mpiditv willi wliich it increaseGeva(>ora- 
tion, it i* apt to canao great oppression to itomo constitutions, 
and ii) all to givu riao to n purcliod and uneonifortabl« ncnMi- 
tjon of tlio surface of the bodjf. Sometimes it blows for a con- 
mderable p«rio(l, and with violmce ; and on thew occaeion«9, 
binlH and eIiougts of locusts aro often borne \vjt1i It from tho 
continent of Africa. Twice during last winter, I procured spe- 
cimenti iu tliis vm^. During the coutiuuanue of the L'E^te, 
Uic hills present a peculiarly' clear and cloudless aspect, from its 
rapidly di&Rolving' all moisture in the utmoaphere. During win- 
ter and spring, tiie upper ]>art8 of the islaud are generally 
colder than tho atuio«phero that is continually moving eoutlt- 
ward over it, uiueli of the vajwur of which \», therefore, preci- 
puted, BO that clouds and mi>tt frequently envelope the tops of 
tho mountains. In miDinicr, however, the island alnays pos- 
gCMefi temperature sufficient to stif^pend all tho aqueous vapour 
borne over it by the windH of tiie sco ; aiul weclm and months 
of simny sky and otondless n'ca.ther, therefore, follow in unin- 
terrupted Eucoession. 

The nights in Madeira are of enrpossing beauty. Tho moon 
displays a radianci?, to the brilliancy of which any approach i» 
Heldom made in this couutry. VenuE, too, ehinee with beauti- 
ful refulgence, costing a *^hadow from objects. The lunar rain- 
bow, !i meteor never or rarely seen in our country, w said to 
bo there of fi-equeut occurroiieo, which indicates a i-emarkablo 
eloarnp:^sof the atmosphere. Twicoduringhist winter, T observed 
tho nppearaooe. On one of tho nights, in tho month of March, 
it wa4 visible, on utiiHt or clouds, on tho mountains for two or 
three hours, ia distinct and beautiful di»]ilay, while the full 
moon Wfti* not far above the horixon. The brilliancy of the 
hoaven*, the serenity of tiie air, tho genial mildness of tho at- 
mocpbere, render the nights, oepccially " when tho moon with 
more ptesuting light, slimlowy Ketaofftho faoe of things'' moro 
inviting even than the day to be abroad iu. The absonoe of 
chillnesd and damp hei'e, permits one witli safety to enjoy this, 
"the p!< asnnt time, the cool," butnof'the silent ;" for many 
of the native*, indoIeDt dorlng the day, then delight ia their 
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eardons and lerracea ; and tho air U aiod with the muaic of 
the guitar, ami a gwe«t little inirtrament, poc«linr to iho island, 
the inaclicttiiilio. Tlic air is thou, low, redolent witli the sweet 
urotiia of the orange aiid uitroii groves ; and hoUotropos, da^ 
timo, jeasamiauH, rows, with many a, " flowery otlotir" ttsaide*, 
unit^ their tribute lo iucrcaao the delicious fragratjce of the 
atiuflflplierc*. 

Tlic climate of Fuiichal und Iti immediate neighbourhood, 
which \& the oiilj part of the iskud iu which invalids reside 
duiing' winter, }ias bc«n ufic!r,>rtiiined by many wries of moflt 
accurate obncrvationa. The advantages it prLrsents over tlio best 
cUmatea on the continent of Jiiuropo, have been sot forth in a 
very clear light by Sir JanieBClarli inhiBworlioii CUinatc. "Tlw 
mean annual tcniperaturo of Fnndial is (i4°, being only about 
fi" warmer thnn tlie Italian and Pmvenyul provinoes. Tliis 
very moderate luvau temperature, relatively to ite low latitude, 
arises however from the eummer at Madeira bting proportion- 
ally oool ; for, wliilo tho winter ia 20° warmer than at Loadon, 
the siinnner is only 7" warmer ; and, whilst the winter is 12° 
warmer than in Italy and I'roveuce, tlie STinjmcr i« nearly b" 
cooler. The mean annual range of tenipei'alure is only 14", 
being \i\m than linlf the range of Home, Fiaij Naples, and Nioe. 
The heat is also diatrihuted through the year with surpriBing 
equoJity, eo that the mean difi'erenoe of the (emperntnre of 
BUoccBsive montlis ia only 2^.41 \ this at Konic is 4 .^9, at Niw 
4*74, at Pisa .''r.75, and at Naples .'>\08. Whilat there '\b 
much eijutility in the dihtributiou of temperature Uirough the 
year, tliere lk no leKH fo in the progression of temperature for 
tho (lay : the moan range for tho twonty-fonr Iiour» being 10° 
by the register thermometer, while at Kome it iit 10' , at Naples 
33", at Nice 9", by the common thermoineti-r, which gives only 
the extremes observed during the day. Tho stemliness of tem- 
perature from day to day also exceeds that of all the other 
climateij. In tliiii rcapeot, it !» not half kq variable as Home, 
Mice, or I'Imh, and in only about oiKvthird as variable an Naples. 
The degree of variiiblcnesBfrom day toiL-iyat Madeira is l".!.!, 
at Home it is 2=.ni). at Nic^> 2".n.3. and ai London 4\0I. The 
annual range of utinospheric pre^uure \a ul-o vciy email, being 
about the xame aa that of Home and Xaplcs. Nearly the same 
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quantity of rain falls aunualljr at Madeira as at Jiomi* oiul 
Flarenoe, but at Madeira tbere are only 7<i iLavs i>n wliictt any 
rain falls, while at Naples thort' are 07. ut Home 117. and at 
Lowloii 178- Tlic rain at Itladdra falls at particular Boaaons, 
cfaiedy in the autumn, leaving the atmosphere, io general, dry 
and dear during the remainder of the your. From tUts coiu- 
parntivo ritw of tlio cliiantc-, it must be readily perceived, how 
great axt the advaatagos which (hia tElnnd presents over the 
boat dtmatea oo the ooatincnt of Eurupu. It is waimor during 
the winter, and cooler during the t^ooiuier ; it baa less difiur- 
MKo between the t^^niperature of da,y and ni^t, between one 
«easo» and auothcr, and between eucceeeive da>'s ; it ie almost 
oxomptfrom keen, cold windv, and enjoys a general &teadiae«s 
of weatbei-, to which the be^t of thcbe ai-e strongC'ra ; the rains 
ore oircaiaacril>cd, and generally faJl at reguliir and stated 
periods.-' 

I bare cxnniinod «eronU nieteorolugical registers kept with 
j^«a>t accuracy nud r«.>;<;uliu-ity> and have not obsorrod tho Uiva.- 
per^aturc in Funeha! to have been, above throe or four timos 
in many ycari, below 50" Falir. The loueet that we had last 
wintiu* wa« 4!)', \m the ttioriiiiig of the 29lh March, %vlien (faore 
was aiow on thp mountains to within aboat 2S00 feet above 
the sea. 'The statiuii wan, however, at a little distance Groin 
the «it]'. 'J'lie greatest luonLhIy raiigo during last winter was 
ako in Maich, the maxinium being' on the S^jtli of March 70^- 
During the eumnier, the themionieter ie as rarely above 80°, 
except during a continued IVste. when it has been observed 
several degrees higher ui tho flhadc. 

I have not neen any good mrvi^ of hygronietrical observa- 
tion» regarding' the climjiti,' of Funchal. Judging empirically, 
from such effects ae tlio rnpid rusting of certain instinmieuts, 
and the great difiieulty of drying and preserving my botanical 
iqteoimensi as compared with eiwpcnonce in oilier places, I 
ahould say, that, in general, the atmosphere iu charged wttli 
au unusual amount of moiature. It nuvtr, indeed, appau» in 
mist or foge, or any other form of w^neible humidity, because 
the tcmpern.tm'(3 of the air by which it is Kuaponded is so ad- 
mirably rt'gulatod. The lurg* amount of n»oiatun>, conjijined 
tluis with a teuiiHa-ataiTe flapabix of .tlwaye rttaining it in a 
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condition in which it is not injurious to llioae etatea of tiia- 
^BSBy for which invalids ought to bo seot to Madeira, 1 consi- 
der one of the cliief fk-incnts in the esroHcnce of th« oliiuate 
of FnnchttJ. Ro effectually is the temperature adequate to 
[irovent the ai)i>oaraiice of any sensible hnmidity, maiiitaiiiod 
hy the perpetual motion and mingling of the regular breeaes 
Rnd utmoaphflric eurronta, that, notwithstanding tho great 
ijiiantity of tauittture in tho air, and the facility of mdiation in 
the extraordinnrj' t'lonmoaii of the nights, dew \» scarcely ever 
depoditod.* 

Tho natare of the vegetation around Funchal display's the 
genial wariutli of its cliinal*. The Rurroundiiig country has, 
in many respects, quite a tropical appyamnco, Tho hill ades 
aix' covered indeed with vineyards. uniidRt which are soatiereil 
orange trees and cj-pwsneH and fig-tix-eR, with hedges of rose 
ntid myrtle ; and th« inhabitantit of the flower-bt^dic, too, are 
much the same as in the south of Europe. But, at the iianie 
tiinc, over the cottfijrt.8 and cjibins of tho pi?ii«!H,nts tho banana 
waves it« broad loaves ; the gardmia are tillod with tho custai-d 
apple, the guuva, and other fruits of the West Indica ; there 
nr(! largp plnntatinnj) of ooffoe ; the cotton-tree and the sugar- 
cane flourish ; the rocks, to a great lieight above the ftco, are 
covered with a eonbhern cjiotua (thn opnntia tana) ; and every 
where tropical flowers, in the great«»t loxurt&noe, aboaad.'l' 



* TUese rBinar)i6. and aioet of wLiLt is said in dJOermt worha coaccnupf 
tho '' elluLUli] of Mjulnirn,"' refer, it is tu ho noted, only tw the iiametliate vld- 
tilty of Funclial. Tlicy may trnt l>e uppliuablo at u verj aliori dist&ace above 
the ( iiy, or in other pluces on llio const. 

t lit Luud(iTr« Oartk'iK^ii' Mngasinii furOvtobur ISXS, ml. 3.iv., j>. n't, Uivro 
in a i](nH:riplion liv Dr Lip^iulii (a Gcrninti liQiiUiint ikail nucurikl lualu(]i col- 
lector in Mudc'ira aiwl ibt- Ciiiinrios), of the \\\\a itnd parilcin of Dr Itipiitoiii 
nt Ih* Yiit. TliiB gitnlDn le nonrly &00 loct ikbov« tlio bcn, atul )■ in n moat 

_ ntifnl aiUiuion. TI10 irrouiul i* lud imt 10 lemtcea ; uul the cuUori-, Ir- 
rigHlaon, luid all ibc aimngonkoiits of tlie plac«, iiidkatw ^rtrat skill aaul i Rta 
in ttic muaiigciacuL of a gnrdon wbidi hat Lhv riclicst miturul iulvnaliievt. 
Till- liixtiriiince ami the (JiTumtlj of llie vi-jfi'tttliou i* uHlunisliin™. Dr Lip- 
|ii>l>1'« IJAt conLiins ngrvnt vurivt^ ot rant rriiiln.ind flnwfS'K, and ahcwa how 
n'murkably tlu: ticea at Anitrnliih an4 of iiioal oibcr wiinu uuiiutriMj llirire 
iathediiDiLtoofMtuleura. Thcgjuden uf tho Mount Villii{b»lcmgiii^ to Wtt^ 
«t«:i Oordon, Eaq.]i»i(l«a»xUsnelyndiiit Tal^^Uv i>lanl«. Tltegtounds 
arc laid out Mtiili ureiiL uatej Mtd fucacnL fatna vitrleLy t)i avrliMsc uiut capi- 
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The vine U not much cuUivatei! boyomi 2000 foet ubovo th» 
■««. From thin hvight to the suinniit of tlio fii>«t raugo of 
moontainfl (whirli Tonu the boundiuT of tho view from Fua* 
ohal) thore aro for««t« of chestnut, piiie, aud other Europettn 
trees, with thickets of brocm, heath, antl furw ; niul the violet, 
foxglove, thyme, vin«k, are among tho flowers that charac- 
terixe the zone of vegetation. The Sorra do St Antonio is in 
altitude about tho npper limit of tho tvgion ; and on it, as I 
have said, tho treo hcnth and Aladeiraa bilberry grow luxa- 
riantly. At the eame elevation begin to prevail the laurels 
and other native cvergrcena. Of these the most coo^picuoiui 
are tho Laarut Indica, or Madeira Mahogany tree ; the Til 
(Launa /ixtetu), the Lasrua Cauariensit ; the ifyrtca Paya ; 
and some of tiie Taxe^e. Between the upper limit of the vines 
nnd that of the laurela a great variety uf ferns, and also niony 
indigenous Comjioeiln? and LabiiiUe, are foimd. On tho highest 
summits, the verdure seeujB cliiefly to consist of grasses or of 
heaths. 

From those few remarks the variety of climate, aa indioated 
by the vegetation, is niifficiently obvious. Tho range of olova- 
fion, however, is too limited ; and the vugtjtatioo presents too 
few marked tronsitione, to reader tht? description of any fixed 
2ones of distribution a subject of much intereet or importance. 
That which (strikes every one is thr> aeteniehing combination of 
climateB, and this depending more on particular aepcctc and 
flituatioos than on mere elevation. On the north side of the 
island there is little variety of vegetation perceptible, except- 
ing in some of the valleys and sheltered reee&ses ; and it Is 
only in a few epot« of the south that tropical plants can floarish, 
and the range of vegetation bo thereby increased. The extent 
of this range ia remarkably illiistratffd by the variety of fruits 
tliat come to perfection. Dates, guavns, limo^ citrons, bana- 
nas, and a host of other tropical fruits, are in the gardens bo- 
low ; while above, the apple, neotarine, gooeeborry. chestnut, 

Kar<: than most of tlie Blodeira qubitns possess. Tlie 1i<>iglit ntiovo Ui« Kft 
boingnboat 2000 feet, Uietultivntion of injiny of llic plnatd ofcotilcrcliiuultta 
U prrmitKKl ; andpnit of tlicgroiiad hiu ijuite lli« appeannro of nn Kiif>ti«h 
ganlan. TIsitk arc nleo somi- pliiDtaiinnK nf Kii»iipoi\n forOBt-tn«*. Th* 
«r«i>«r«-tr» (loun'tho >, Imt tlio cultivBtim of the Tim' doc* not rencli W Ugb. 
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strawberry, and our European fruitii and esculent plants ot 

HTery aort flouri&h. 

" Whateror Eartb, All benring mothor^ jrJeldA 
In TndU Eiisl or "Weiit, or iniddlc »hor« 
In ]*uiilus or tLe Punic const, or wlicn> 
A1ciiii>iiK n>igiit>d ; fruit of nil kind*, m eaal 
RoR^h 01 smooth rind, nr hrrardeit lin«k, nr sheT),— '* 

P(trad<»r L'ffl, V. 33n, 

— tJio produce of every elimo is heaped toother; and the 
flora " presents a liko union of uiidlus«ly varied vegetation. 
In thie respect, indeed, tbe happy oonfueion of climate de- 
Suribod by the p»efc is oxeraplified : 

Hie vet ^aldttnm niqitc allanis n^itibvt trtlat, — Oeer/j. ii. H9. 

To an Knglinh botanist it is Jplightful to go forth at a Hea- 
son of tho ytiiir hIii^ii at home seiircflj" it iiiutw will itward Us 
laborious search, nnd speedily BII hin box with plants in full 
flower, and most of them eiitirily now to him, The' change is re- 
markable, from being nitbina dintAnco of only eight or ten dayn 
from home. Oa one morning in December, on tbe seu-clilfs, a 
little east of the city, I gathered, along with many other good 
pliuita, the following in flower : — MatthiaUt Madereneis^ Lavan- 



* The indig-L-iiouti flora of the iKlnml in niivi vrith didicnUy liiitingiiUlicd, 
on account of iho luoltitiule of pltmU Ihat liavo bo^n InlroducML It does 
not Mon so ricb am tho variotf «f clunalv nii^ht Ind <in« to cxp«ct. Pk>- 
bibljitdot^A not muchKxreitdROOiipeciMOrplicnaicniiinu* plaaU; but many 
<if thofn nr« intcii.'«liDjt tu tl».' balanist, u b.in^ poculiur la the Ut&nd, or 
I'uitimon to it only wltli tLio Cau.iriis. Tlio ferns ore Llic most conspicuous 
t4 tlin nnturji! fninilini;, thini bi'iitg iihiiiit forl^ K[iii(.n(>i'. An }'i.it tlieru fx au 
IJU^lisliMt flora of Ihv itilunt]. Thu fulIoniiiK fxv the ubtuf couTcua of lofot- 
mntiun : — Boi^'(litji:)i'f) Excurnioni iu Bf^duim, cbaptcf Iv. and Appcnilix. 
In tliR Batiuiicitl Miitc^llony (llookrr'iij, Tort I. of New Surioa, ft lilt hf M. 
Frodurick Hull uf Dtvxdou. willi NuLi-a hy tliu Uev. R. T. Lo'int, A. iL, 
Cautab., and cler^man of the English Chspel at Fnnchnl. In tho Cam* 
btidgv: PLiloiOpltic-al lYimsiMTtiin*, vol, iv. purl i. (" J'riniitije I'Viuaib et 
riora' Midenr ^l Purt«» Ranrti"), nnd in tol. vi. pnrl iii. (" NuniUi Ftoie; 
Uodoren^''), numy n«w or rate Hpocios aro dosrrib»d hy Mr Lo'We. Thu 
groat work od thu Fiahco of ModeiM, since uiidutuliua h> Mr Lon'«, baa 
|irE<vi>nti!d hi> fulfilliitj; llir pnrpuKc, uxprnERod in liic Cnrnbridjf! [m^ers, of 
publiehiog a FloraMnilwtnMii,— a work which, from tin- hotiiiiii;ul M<iiiiii9> 
niciils, luaruiiii;, and Tiuicd accoitipliiliiutiiii^ of Ute aulhur, as well na from 
Ihp pc^alicir intorvat of l\n! locajity, could not fail to be onu of the moat 
Tniu»U« loval AorM ov«r [luIjlUUeil. 
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tUtta Madermtis. OamjtiocarpHj/rntieoMa, Ciamamcnm oritKm, 
a beautiful troo belonging to tlic Ronacne, ftinl doaely sUicd 
in «lianu:tvr and appnuanoc u> otur hawtlwwn {Cntcogtu)* 
Gmphtdium cram/oiium, ConroktUug ahAiri/oiita, Jaerniaum odo- 
raiutimuM [rare), a niagtuficeut plant, bntb as n^ardH the 
bvuuty of its *tark foliage, and the colour aud fragnuic« of iba 
jelloir flowerH ; and aloui; wilb tho&o tlie Cassia Ificapiularii, 
fetargaaiumtt and maay introduced {limits tborou(;bly uatu- 
nlised. Thia ibort extract &om the list of a, day' e coUectwoa 
ID December* may abevr wliai i>lca«ure tbe botanist can derive 
from bis field pun^ts, cycu ia tbo winter, in Madeira. 

Tn atfoending from the con«t, the tcmp^ature of course di- 
miaiahes with tbo increase of elevation. From tbo mountains 
ruuig almost inimediiitflly from the sea, the atationa of differ- 
ent tcmperaturo are, in aspcet and to obsorvBtion, brought 
dose together. The resulting difference in vegetation I haro 
alreaity described. THany other effects of this imion of vnrimw 
climates are remarkable. In the \-icissttades of tlie timi?ii and 
Beamns of the year, too, arp presented some peculiar nnd in- 
tereeting nppeararcos. Whether spring is now anywhere on 
the earth to bo niwt with in that form iii which poetry lores to 
paint it, and tr.-idition degcnbca it as baring reigned in tho 
primal ages of the world, may indewl bo doubted. In our 
own climate th" Bonsnii is markod by tlie bursting forth of 
Iresh verdure, and tbe renc\v7il of woudluud melody, and lUI 
thode delightful changes by which the wakf^ning- eartli (itart« 
into new lifG and gIadnL>)» : but wo know nothing of tho 
" ethereal mildness/' of the " balmy softuess," of the " bland 
zephyrs," of tho ejiriug of poesy. In thoee ru^ons of thi; 
Minth again, where tlie chilling Bensations and th^ various un~ 
geniiU accompaniments of onr M'ason iiru absent* there ta not 
enjoyed the pleasure arising from the sudden viciesitude in tJie 
aftpect of imturo that is here so striking. In Madeira, oiul 
rapccially in tho dintrict ai'ound Fnnchal, moi<t of the elements 
of vernal delight are in a rumarkablu d^^rco united, and a 
nearer approach made to tho fancied perfection of the- Reason, 
,tlua in any other climate coidd be mtt with ; for, while tlicro 
bubeen throughout the winter little perceptible alteratiou of 
tempci'&ture, and tliv abundant verdure of the native ever^r««na 
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has preventctl any thinff of the appearanoo of wintry gloom 
and doeolation, there ia yet in upring a raorlsm! iut<J rapM change 
in tho froehnoBs sad verdure of the landscape. Tho vine then 
ptrta forth its young efaoots iu luxarianco ; and, by conoealing 
with its vprdurc the trellla-work and soil on tho sloping grouiidis, 
greatly adds ti> the beauty of tho landscftpc. The orango, the 
almond, tho citron, and a multitnde of plants, are coveTcd with 
proftigion of blo»«nm. Tho loavPB of tho oftfc, the pinno, and 
other trees, elscwhert' dcoiduouB, l>ut which here hang withered 
on the bougha through tho winter, ore disiplaeoil by tho shoot- 
ing of th(> new foliage. While thia change is beginning to 
talce plaee on the enast, tho aiir being the while more genial, 
ami the vordaro m bcautiftil as is ever presented by an English 
siimraor, one looks np through every gmdation oftcmperataro 
and vpgetation to bleak and barren waste, upon tht- anow- 
covcred hffis in thn distance Or, again, in tho declining 
months of the year, while on the eoftst thu saramer foliage io 
yet unjiltered, and tho inffiipnce of the sun yet little dimi- 
nished, ihera have already bpguii to be felt chilling colds upon 
the heights above the to\ni, and thu upper parts of tha Und- 
scape ftrespnt the variegated tints and tho fading folingo of 
autumn. In plaL-us about 2000 feet above the sea, mch aa the 
Quinta of th*? Palheii-o, or the villa of tha Afount, the appear- 
ance Is th<!n (luite like timt of our northern autumnal soenerj'. 
Towards tho close of the summer, in going up thithvr from the 
vineyards and orrhards, and tropical vegetation of Funclial, 
we g<>t amongat plantations of oak and pine, aud other Euro- 
pean trees ; and tbo sloping grounds are clothed with heath, 
and broom, aud fura-; tliu uoto of the blackbird is heard; 
and the wood strawberry covers the banka; and many other 
sights anil sounds bring recollection of scenes different from 
those by which we are mirrounded. There is luxury even in 
Boeing the sparkling of the dew-drops on tho upland lawn, and 
in hearing the i-ustling of the falling leaves, both of which are 
absent on tho low grounds. In going up to this place, which 
is within an hour"'8 ride of the city, one might call it riding up 
to an Engli^h autumn, so many of tho appearances and plea- 
sures of our i^oason are there gathered together. 

On the highoet parts of the itJoad, again, all the severity of 
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» northern winter may W prciMtiitod. The cold expenonoed 
there is often e:(t4'einp|y intense. Snow eoiuctinics covcra the 
hilk for a ouasidorable pt>rioi,l, and scarcely a nintcr pa«sea in 
whioli svme of the iuUabitaiit* <lo not pi-risli nimidat storms, 
wUilu crossing Uic mountains. On the desolate upland of the 
Paul do Serra euch accidents aro especially fnn^uent, m that 
Uw natives regard that tract with feelinga of gloomy and eu- 
pcnrtitioua dread. On one occasion a party of »ih narrowly 
C9Cap«d adding nnother to the list of dreai"y logBuds connected 
with the place. \V'e had sot out from tho villnga of St Vin- 
cento oarly in tha morning of ths 2d of April, intending to 
crow the Paul dc Serra to tlio ^pringH of Rabn^al, and to re- 
turn the same evening. During the latter i)art of MaTch tliere 
had Uut'Q much snow on tho hills; but a fow days of wami 9\\\\- 
whirie hiid removoil it so far as to eimble iia to oroaa fnmi Fun- 
ohal to thi' north of tho inland, on the previoiia day, without 
any difficulty. The weather wa';, howev(>r, slill diftagreoablo, 
mid the luoruing eo far ^uspioioua aa to induue ua to providu 
agniiut being ovei'takt^n by a storm, by carrying along with as 
additional clothing ruid other comforts. Tho mountain summits 
being clear, and our time in that part of llio island being tJioii 
limited, we did net wish to poalponu our visit to Rab:ii;a!. Tho 
party consisted of three strnngL-rs, with our thrctj native hour- ^H 
roi[uioros or horBGinen, a tarrier, and a peaKuit who professed ^^ 
to uet lis guidu. Aflor proi'eeding a Bhort way up tho bcuuli- 
ful valley of St Vincent©, wu struok off to tho right by a sLeep 
load, if tiiich a naiuo may bo given to the path by which wu 
a^oeuded tho iiioiintains. Accustomed as we had been to tho 
rudeuees of tlio inland road», and to tho fuats of tho hordes, wo 
wero yet aatonished to rcc thorn achieve this rocky ancent. 
About two hours' riding brought us to the upper liniitM of tliy 
iorcet ground, and we enturcd un tlio mure open heath. In 
ascending, we had encountered one or two heavy showevfl* but 
thr ^..^d drove the dmid^i rapidly on, so that we atill had in 
the iu'"'" "" *^^^^ ^'*™ **^ ^*^ valleya and villages beneatli 
MB ainH"-'" ^'''^'^ ocean in tlio distance. Gradually, hotv-i 
ever (he li^^J'^elfiSt" ^'*'*'*'-'''' ''"*''» *'*^''" proceeding noiuuJ 
mild aci-os/thc Semu'we n-?''*'''^ enveloped in ndst. Wn] 
won found need Ilrail our ,A »=*'«""i.^ * "^^ «• P'^'^intf ' 
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tnu tho colli, that onr rough pitot-ROatA, (in thn side exposed 
to tho keen noi-tli win<l, were completely cosed n'ith hoar-froet 
fVomih« oongelatiou of tht* mwX. Wa had, of course, dis- 
mounted, nnd WAlked or mn, to keep up cii'ciitatioii and aiiiina 
htfftt ; but the doprcssiug influt^aco of tho cold wn£ en grcjit lui 
to raider newesarj- a good deal of tr&uble to perauade oai- 
selvos and each other t^ coQtiuuo our cxortioa^. Tho hopo of 
tho weather t-loaring, together with a repufrnancG to retuminK 
to aoniB friends at St Vinocnto without hn\'ing ac«>mpl?«bod 
our purpoet', made lie resolve, at all wents, to pnah on till a 
pnidnnt portion of tho daylight had been epont in ndvarcing. 
An iLCcidunt, however, ]tappi>ning to one of the hoifWB, deter- 
mined our speedy rfitreat. Tho Portnguc«>, having no other 
clothing than their usual lig'ht dr<'8s, had Buffered Rie\'erely from 
cold, ami woro so helplessly benumbed as to bo ablo to give 
little asnatanoe. Thuy had been Bpeaking dolefully about 
" dying on tho moimtainsi," '-pcridhing in tlio wiow," and so 
fortli; but wu had uut sooner bo»u led to ohjiervo thoir muffisr- 
ingB, from suspecting that they were pnrtly ft.'igne<l, in order 
DO indneo us to return. We had quiott-'d thi^m, and prevented 
them leaving us, by telling them that sooner than do that, we 
would go on to pass tho night at Syiital, or descend from tlio 
Puul by aoniy other route. ■ On reflecting that the delay now 
csprriimced might involvo risk if ot'cm'ring latfr in the day, 
wo rosolved to return as »£K!tdily as poasible. Any improvt*- 
II lent in the weather was now hojielefts; the ini^erablu mono- 
tony of tbt» mist being relieved only by ovcuaioual horrid pelt- 
ingfl of hail nnd sleet. V\'e snon, too, found that our guide had 
for a long time been advancing nithmit kiiowiug anything of 
the path, juid that he, therefore, could be of no n»o in lending 
us along the most expeditious line of return. Our only plan 
v.n.s lo endeavour to return as npnrly as possible by tho way 
whicli wo had come. \Sv had been passing over ii broken stony 
nurfnce, covered filmost entirely with water ft-om the mell'od 
Hiow; und there were no ohjetta to iioto in any ^vay th« route. 
\Vu therefore formed into line, loading ae much eiMtco between 
cacli ns the thiclino(» of iho mibt iidinitted, for keeping within 
sight and conmiutiicatton of c&ftb other, and in this way k«gui 
sa.\iou<ly to Itivk for foot«t«X'3. On such a 6uri'iuo it wstj diifict^t 
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to dinmver any iracp ; and aft*i" we had been snccpssftil, tho 
•MM March hoA to bo continue*!, an thrro wnw porhaji* onTj 
the nark of a ningle hoof to direct us onward. While groping 
oar way throogh the mist in thin manner, wo came to a pioeo 
of HQow, thp trncM of our fKith oerosB which^ made as sure of 
our direction, and allowed \\% to proceed more rapidly. At 
length we reached a stone but, which we had pM»«l in the 
morning, and which liw at the cnrnraenc«Tni>nt of the Campo 
tirandf. 1 siiatl nerer forgot tlie howl of joy which the Por- 
tugnew raised when thpy descried tho hoiise ; n joy in which 
we [Mtrticipntcd, for if night had orertaki'n iw, of which we hud 
been serioiinlv apprehensive, o«r situation moat have been peril- 
OUB. The huts in iispresHnt stAte of decay, would havu afford- 
ed little protection during tho night, but we wore glad to find 
shelter » while from the piercing wind ; and the remainder of 
tb« oont«ats of onr ba^ikct gave nn foron onon^ to eomplrte 
our journey homeward with compiiratiYo comfort. It was btc 
in ihe evening before we arrived at our rjTiarters at St Vin- 
cento, the ohoorful comforts of which wc ciijoytftl all the more, 
after the unexpectedly rough treiitincut we had mot with from 
the elements in the April of Madeira. 

But nlthou;^, during the winter and spring, the wcatlicrmay 
be thas unsteady anil inhospitable among the mountain?, thv 
nsidentb on the m-'a-couat ulmoat iuvoriiibly enjoy their unirorni 
oxeeUenee of climate. In returning, for example, to Funcluil, 
aft«- an expedition of ten days, one of which was that which 1 
h»v>> just- described as epont upon the Paul, and the weather 
having been genoraUy wet and stormy, and cspcciallr on tho 
last day, while reoroaging the moontiLina from St Ann's, — Vi% 
wo descended towards the coast, we gradnally omei^d from 
the clouds and mist into a mo>t bcanCi^I evening, nod were 
surprise^d to learn that the weathor had been fine ever since 
our departure. Tliroughout the winter, very few days indeed 
occur in which evt-n the foubloat invalid need be eonfinedto tho 
honsG. To those who have, in ttiia country, boon accustomed 
to a climiLte so variubte and inanapiotons that a rofercnce to 
the weather is the most ft"er[uent theme of pujwirg conversa- 
tion, juid a succession of really fine days is a natter uf sttr[iriae 
and common congratulation, it is delightful to look forward, 
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vltb little ohnnvo orilisnppointmcDtf to duy after daj of clear 
aoA uIouJl«i&ii miuxliiiie ; vfhile ovcry Uoj^rce of f>.'ui{>crature can 
bti run*lily cnjoyf:!! un tho udjacwnt huigbt** ; aud oven on thn 
coiulv tlie »ea-broe«! prcveiitd any ex^t^NS of licAt from bein^ 
aiiiiojiiiig, and tlio Hcli vorduru of tlii' ulinusit tropical vegcla.- 
lioii afibrd9 n Blielt<>r from tbo dirt^ct iuflueiioe of tho ftin. In 
siioh a cliinute, it \i not surprising' tliiit Uiv foot oliouUl tread 
Kglitly, nnd the heart b<utt gtacU}* ; that the approach of inci- 
pient c)itii>aBe Hbuuld often be cho<:kfNl, and th« const itutiuo 
BtrungthoinMl, so n« to resist its fatam infliu>na« ; atid that alto- 
viation ofsuflV-ring and prolongation of Ufa hftve'here been found 
hy many wlimii a mpid f»tc would have carried olf in a Ichi 
genbl sitoattoii. 'Fhwerwho have nailed Madeira hnve roreli^ 
been dis-ippotntn] in whut tbi^ hud been led to ttxpoct regonl- 
ing the chniuto, and manv bare been imrprised to Sod its Boene* 
ry alxo the finest in tlir world. To this mauir trnTollora have 
given thvir tcattmonv; niid certainly no combination of natti- 
ntl objects pnidd be; conccirutl niori; grand than eo«H; of thote 
in the nfirth of the i«lan<l. So for »« the ^olo^cal ^ructore 
U ccKincctiid witb the general aspect of the itJand, I should 
nay that thnt which constitiite.s the peculiar featuro in Ma- 
deimn ecu-nei-y, and ia the cau«e of its snrpnatiug f^randeur, M, 
that the country has all the oir of mde und ru|:^d uildnrna 
regohing iroin the vonfnsion and haroo of comparatively recent 
volcanie action, trhile its mcu«« are at the itauio time on u acalo 
of alpint! tnagnifioencc. When wo iind, amongst this wild 
■oencrv, landHcapeii of a grace and variety of lovclincsH no- 
where c\m surpassed, niHl a climate proverbially the Hnest in 
the world, we need not be gurpri^cd at the enthusiastic way in 
wbirb many trarcUors have desoribed the inland, or at tlio 
nanifs by which the J'ortuja^ieso love to designate it, oa the 
" Hower of the Ocean," the ■* (.^ueen of the Atlantic." 
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tkf Functtotm of the Ctttoartn^ Matter of the Skin in the 
Dark ttaces o/ Mankind. Bj Robert Moiitiukr Glotei, 
M.D4 Lecturer em dicmistry in the NcwcastIe*oQ-Tynfl 
Sc'liuol of Medicine. (Read to tht- British Association at 
the Nevrcastle Meeting.) Connnunicated by the Author. 

Various hinte anil hyijotheeeft have iKvn put fortli as to the 
fwietiQai |H.'rrortui.-U by tho |toculiar orgniiiziittuii of thr fikin 
in the dark races of majikind. Tho opinions of Sir Evorard 
Home, inibUt^bL-d in the PhiloMiphicuI Traiisaclious for 1A2J, 
liavo been generally adopted by pliysioio^ta a« apparvtiUy 
foun<Ivd ou a tuuthodical attempt to investigate tbo subject by 
direct experiiuent. and to ■.■luci'lato it by analogical rcasoDtog. 
Tho experiments of Sir Evc-rord ^ive rcsulta certainly quite 
9p(M>»«d to what has bct^'n det-omiincd by physical ob»ervi.-ni 
respecting the Xxtm which aB«ct the radiation from, and ab- 
sorption of, heat by coloured surfaco& This vircuinstonoo 
drew my attention to the !<ut>j<>ct, and 1<h1 nio to repeat eocoe 
of the cxperinwnta related by Sir Everard. 

It may be nieiitioiieii, boforo entering on the subjoot, thai 
tJiis iminiry wn« pro]»osctl by Lord Ditcoii. 

The structure of the skin and of its layers is yet involved 
in «ome doubt a^i to lunny particulars ; hut »n fur a» our in- 
fjutry iH eoneomed there ia no doubt wbatover. It is clear 
that tliero is a spongy or vasoidar layer betwoon the cuticle 
and true pkin ; or on the Burface of the latter, constituting a 
portion of it- It is also eiirtain that tbo colouring matter of 
the skin rceidee in this region. And that thn intensity of 
shade is the greater or lees abuudaucc of the eoloiiriug matter. 
Hcnoe the European and the Ni'giti furnish extreme inslonoes 
in tins inijuiry; since in tho one tliu culuuiitig matter is in 
small i]uuntity or of light shade, whereas tlio other has it so 
abundantly tliat in him we ^peak of the piffinentum n^rum. 
Between these (•xtrenies exi t many curious varieties, in whom 
tlie ftiJictious of the colouring matter are well worthy of oon- 
sideratiou, biil we liavo data to reason only with i-egard to the 
Kuropemi or White, and llio J^egro. Indeal, in many oi' tho 
Boloiured rttocs, tho cxistetive of something,' aualoguus to tho 
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dark pignieat in only inferred, although tlie oeourrenee of Al- 
binoes in nil rates slioulJ induce ua to Iwlieve th« presence of 
a I'ignient uiiiver»il. Su that wlmt xa said of the colouiing 
matter in the Negro muy 1>b cxtemied to all varietiea of colour, 
reasoning ty analogy. 

It is scarovly j»ossibl« to regard tlie dark coloui-ing matter 
otherwise tlian as a. provision for, \a some way, enabling those 
who posHefis it in abundani^e to withstand the lieat of the cli- 
mate they inhabit. Accordingly, there aro factd whicli prove 
such individuals to be more capable of withstanding -the heat 
of torrid rcgione than acclimatized Europeans, or other whites 
bom there. There are aUo facts to connect this power of 
withstanding oxceeaive heat with the dovclopinent of the daris 
colouring matter. Thus, Albinoes of Guinea, diflering froni 
both Europeans and their countrymen in this, that they totally 
want the colouring matter, according to many authors, are 
oven less capable of remsting the heat of their native country 
than Europican strangers ; indeed their ekiua are said to crack 
and blister on expoeure to the euu'a raye. And I am iitform(»l 
by Mr Granidge of itarbadoes, that he has observed the Mttne 
fact ill that island. 

Now, when we reflect that th« European cannot be without 
some colouring matter between the true akin and cuticlo, einoo 
he maat differ in this respect from the Albino, it seenw as if a 
relation were established between tlm development of tJie pig- 
ment, and probably of the rete muco«um along with it, and 
the power of resisting the sun's hont in torrid regions. 

It is clear that in this inquiry wo should regard, not merely 
the physical propertios of the organization wo consider, nor 
its vital properties only, but the action and reaction of the 
whole, and their effeot on tlie system of the individual. For 
want of a consideration of all circumstances, bef<tre the publi- 
cation of Sir Everard Home's views, it was not conceived how 
the tint, which, on analogy, nhould absorb more heat than any 
jther, (rould, in the hottoi^t region» of the earth, confer &ny 
iiption on its iMjesossor. Ami perhaps belbrv this paper W 
concluded, it may be appamnt that, siiieo Sir Kyeranl pab- 
Ushed. the mottur ba« been miMuuktstood. 
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■Ttm motioaa cnunruined at pranot hy phynolo^bU, with 
rvgnnt t« th« ofMration of this pigniont, mn iniptioitly Umm of 

Sir KreranL Ami what Ihey ar«>, will appear from tli» Ibl- 
towing Imuf (juoluljon fWun an ••letnentar}' work : — '** The m^ 
entian aa th« vutis vem, whteh gives Uie bla«k e<rioar to Uh 
■Idn, appaon to acMt - in fittitij^ men for rasidcnett tn hot di- 
matae, bwsatme dthongfa nich skin, by absorbing' mors enlorir, 
tU^M 1o n highfn- tmiipcmtiiro uwlor ibo san's rnyn ihun wlritfl 
«kin ilorw, jfct it doe* not inflame »o readily from a ri»© of tern- 
pt^atnTD." Dr AliHon's moaning is, tlist altboagh tho skin of 
a negn> n\ay rise to n higher temperahmf muter the sun's 
ny» Ibaa a white skin in the sAoie «imimstances, yet tho ilark 
•Mfl n loM likely to inflame nt l6at hi^hfr t*mj>«ratara than the 
white skin »it that lovvr one. This, thtm, is the oonolusien of 
Sir Kvorani Hwne, whom? paper I now prooeeil to examino- 

ThB paper of Sir EvarnrJ Hoine contains aDoj^d fau-ts and 
ejtporinientii, tpiidinj,' to prove tho Ti'«gro mure capable of wiUi- 
stnndinf* t-xccwive hpat of tho Sim's rajm (ban the white man, 
and attributing this to a enpposcd property in dark mirfaem 
of destroying the torching and blistering eflHt of the trao** 
rays. Tlie fonner coiicbii^ion has already been »dniitted. The 
fiicti by which Sir Ercrard wipport« bia second position nro to 
be confflderi?c]. 

Sir Erenird having fallen rndeop on tho dock of a vewipl ct- 
pcwed to a trapionl mm, found, on awaking, hia thigh Hcorchcd 
flirongh n pair uf iMn white linen trousers. From this siniplc 
observation, the exfcravagajit conoluMon is dmwD of black lio- 
injj a better protection ji^innt thp sun's rays than wliitr. 

An oxperimcnt is next i-datcd, in which Sir Evcrartl found, 
on exposing his hand to tho sun's raj's for 45 minntes^ wliilo a 
thcrmomc'ter nitacht'd to it stood at JKT, that bliatt-ra rose and 
coagulated lymph was cxudod. I have attempted to produce 
tho same effoct by the concentrated rays of tho sua at tho some 
l*mpcrat«rc indicated in a similar way, and kept up to within 
one or two mtnutoa of tho time, when my pxtioncc waa cx- 
hansted, withoat any roRtdt «xef^t slight reddening. Six yoars 
ago, while off the eoa«t ol' Al^^ors, I aat for half nn honr im- 
movoablo in Uie rain, having tho gr«iitcr part of my (aou qx- 
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pOMd, t}io tbcirmcmwtpr in the son's ravB bcuig conHidiTably 
sbovo HM.f, aod tJiougl) my face was scorched, nothing hke tho 
oQect dfacribfd hy Kir Kroranl took pluco. 

Sir Evenkrd next atteiitpted to compare the inflaming aud 
blistering' p^nvcr of the two's mvs with that of hot watnr. Hu 
rayg, that wat-er at the temperature of 120" was piiiiifiil to the 
bod}', and bi-canio unbLurubU wlion tdill furthiir heated. From 
thiscxpei-imentand the precedinj?, he wishes Uf! to infer a, power 
of v(wicoting in the sun's ray* not in proportion to their tem- 
pcTftture. 

Ill 11 ihir<I exiwriment, he exposed the backs of liishandsto 
tb« suii with a theniioiHt'ter on e■^eh, the one hand hoing on- 
covered, whilp tho other had a floi'ering of blnoU cloth under 
whicli tlie thormoim^tor wua placed. After tpn minutes^ tho 
degree of lieat on each was marked, and the etnte of tho eur- 
fitoe examined, and tJiis was rqwated three times. Daring the 
IfUft ti"ial, the thr-rnioinoti-r whieh had its ball covered by tho 
cloth Ktnud at lOG', whilo tho otliernaaat 08". Th« exposed, 
hand wsis scorched, that covered was unadopted in all the trials. 
1 have not repeated this uxpt^rinmnt bpcauao it la subject to 
an obvious fallacy, for tlie ball of tlie thermometer being be- 
tween th*' cloth and tho piut, a upace intervened, and ttcrosa 
this space the heat from the cloth could only pass by radia- 
tion or hy tranKuiission through tlio themioiiieter, but not dj- 
reclly from the cloth to thr hjind, no that the heat might not 
accumidute on ihu ffkin. 

In a fourth i-\periment, a Nogro l»oro the nun'*!! rays on his 
hand when a tix^mioracter on the ^laii indicutc-d lUO" witliout 
any scorching being the result. A» the ecorching of which Sir 
i'Sverard npi'aks could bL- only a eltght blush, it nii^hi not be 
observed on a sablo ekin. However, I do not qaestion tho rc< 
Bull of this f xpntijuent. 

Sir Evcrard observed in his next experiment, dnring the 
oour«o of an eclipse, as the darkness on the sun's diak dinai- 
nisbed, the ecorchiof^ power of tho ntys, concentrated by a lens, 
inorcutied iu a ratio which Uassamed to be greater than uould 
bo accounted for bi" the mere nm of temperature during the 
tinw? of the eKpwritneut, Whuncu it ia to be iuforrcd that Uie 
oxocfifi of vtSwt m duo to the increased quantity of liglit pro- 
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MOt with tli« htnting rn>B at i-ocfa aihaDoo of time. A r«fif- 
reiuM io the ovipniU paper will coDvitico the i^eader Uiat thb 
•BampUoa !■ eatnblisheil witliout Kufficicat dutu. 

Mmi BtrCBsIiMbccD E&id by Sir ETerard, and tbode who haxe 
adopted his riewn, mi tho seventh cxperuntMit, \Va arc told 
that, on the iHik of September, at J 1 a. it., theruouiet«r 90' is 
the sun, the coaoentratod ruys applknl to a pieoo of bJack ker- 
Ktymcro trrapiK-d ruund the ami, gave no real pain, as it is ex- 
prrmrd, during 1^ miimtea ; and at the end of that time- Ivft 
no i4>pcanuiec oa the arm ; whereae, when white kersejioere 
waa mbstituted, dariag th« samo time, and the coucentrution 
w« aro led to supponc being the same, the heat of n tJiorino- 
roeter in the fitm only S(f', yet blisters woro formed. Prom 
thiR exporimcnt, taken along with those preceding, it IR 8lip' 
potwd to be fully proved titat although black surfnees rimj to a 
higher temperature tlian white under the tula's rayn, v«t they 
scf^reh the eurfnce of tho body loss ; the aeorching elfoet di>- 
pending on & union uf the rays uf heat with thotte of light, the 
latter being supposed, by way of explmuitiou, to bo excluded by 
dio blaok fturface. First, L dujl stato my repetition of the 
experiment, and then attend to Sir Everard's explanation of 
his suppusxjd fact. 

I Ikive attempted to ascertain the rise wliivh the absorption 
of heat by bbiek and white cloths respectively gives to the 
thermometer; to compare this ohi^ervation wiili the elTocts of 
the saine clotbtt under the sun's niys upon the body, and tvith 
thp effi^ct of the Hun's rays on the naked skin. Wlieu the ther- 
mometur Btands at about 80" in the mm, the solnr rays con- 
oeniroted on white oloth over the bait of a tliemionieter, to & 
space of an inch and a half lu diumctcr by a buniing-j^lass, 
caused u rise of the thenuonietor to 1^3^ in a. <)iiarter of au 
hour. When black cloth was substituted the rise during tho 
sauK- period woe to 172% In livu minuter, with tho white, the 
rise wiu to ^0S% with tho blaok to 140' ; and in some cxpori- 
mcnte in a proportion nearer that given by the longer period. 
When'the black and white clothe were applied to the ekin 
at the samp temperature, <T.nd witli tho saiDO do^'ee of concen- 
tration, as already mentioned, tbv black cloth g^'nornlly caused 
mtonso palu !u the cont'at> of a few nuntit««, and on being al- 
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loWi>3 io remain for five or at vaosi seven miuutex, produe^d 
blUtci'8. During Uie 8cimo period very littlu Rpparcnt ^Sect 
follower) the upplioation of the white cloth, though ouiuuder- 
oblo pain was Kometinios produced. Tho experiment vim at 
differorit tinics pprfonoed on eeveral individuals, nil of whom 
fuiind tho blutik cloth give thu sGnsation of pain sooiilt tlxan 
the white. On the whole, I found nothing like the difference 
doscriljed by Sir Evcranl, though certiiiuly the veaicating ef- 
fect of tho Wufk 8urfaci» apjiyared to be much greater tlian that 
of the white. From many exporimente I ooucludc; that the 
royn of the sun will scorch when they are applitid to the sur- 
face so as to cause a heat of ahout 130' ajid upwards. And 
from the pxjreriment related hy ?ir Everard, It app«!irR that 
hot water ia oa]iah]e of producing a siuiilur effeet at that tem- 
perature. Fi-uni all this, I am inclined to deny the exixtenee 
of a scorching power in the wm's rays independent of the heat 
they contain, or at least of the effect tliov produce on tlie ther- 
momelur. Moraover, if such a power do exist, black cloth 
should yet scorch more than white, since it will abaorb all the 
rapi of tight, whereas the other surface will refluct them. 

Ill those expt-riments which I performed, care was taken to 
have tho white and black cloth nearly of the same density. Sir 
Evenird docs not appear «ati»fied with hii* explanation of the 
eitraordiimry^oc( he relates, for he glveH anotlierfuniished by 
Duivy, who, indeed, is made to ascribe the alleged difFerenoe in 
veaicatiiig power between black and white surfaces, to the for- 
mer rendering the heat seimble. Were I not quoting from tho 
PhilnsDphieal Transact ii»iis, a misprint might be suspocteil. I 
ooiioIuiIh that a block skin will absorb more heat than a whitt.' 
BJtin, and were it not for other accompanying cii'oumstances, 
would produce inconvenience precisely in the ratiiiof the amount 
of heat abaorhed. It must not be overlooked, liowever, that in 
the Nogro the pigment is not superHcial, but covorcd by a 
layer of tranflHcont cuticle. The exijeiinients of l)r Stark 
prove that oolourH absorb heat in proportion to their depth of 
-hade throngli transparent media. It only remains to ehow 
' cuticle to bu u medium in the ooniUtion uf thuac. For 
mrpoee, 1 covered tho balUof ft difleronti*l thermometer, 
Mt cuticle* thti other witli cuticle of the wunc tbicktieae, 
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bftvbg \roTy bloek nibbed on iU ianer nirTRcet on bringing^ 
Ike tluvnioinntor into Uio snnV ntys, thr> rNilumn of )i<|tud d« 
»0>bJw1 rapidly in (he Kt«ni, the bsU of u-biL'h wan ooi-erad' 
vrttb the blackened outicte. 

il k uvidi.-ut, Trom tfao molt of cxperimi>nu wlilc!}] I hate 
rvkted, thnt n much loai degrm< of hunt «an bo buniu whea 
Hkm heat U appliod locally, nr m that the perspiratory prooeu 
id not (?xcitcK] over the nhnlo H^-vt«iii, thnn Sir Joseph Banks 
and otltun Kerv. ablt> ta b(.>ar in hosted apartments wlicro per- 
tipiratiou wn« fnllr <>xoiti>d. 

This circunwtancA Itudu nio to ofTur an t>xplm)atton of the 
funotionB, or, not to speak niiuelrigly, of the ntet etrved by the 
pcetdiar ooloiinng matter in the dark raceii. niumenbocb and 
tir WintL'rbottom concur in stating the Kegro to perspire 
more readily than iXio Eiiropc-an or White, and i)r John Xlavy, 
in the 3d vol. of tbo Medico-Chinirgical TraiiHiiftionti, gives 
ha duo influence to thin property. After noticing that the 
oxoQseive per^iration in dark people inu»t koop doivn tho tem- 
perature, he proceeds, " In the inhabitants of the tropieii, (he 
Axbolant nrteriesof tlie«kin seem unuxunlly expanded, and the 
whole apparatus peculiar to llitii Hceretloa unusually developod ; 
and I believe that the blood itnelf \» lesa viscid, more fluid, and 
flows more reatlily through the vessels, so as to promote |>er- 
^ration, and by tlutt moans contributing to the cooling of tho 
Knrriier>, and boin^ cooled it^ielt^ it eontributes again when it 
flowa back upon the heart, to tliu reduction of the tt^nipemturu 
of the internal parts." 

"Were the inhabitant of the tropic not possewwl of this or- 
ganiaition, liis syirtem oould not respond t«i the Ktimulus of 
bent, by a determimition of fluid to lh« EUrfaoe of tb« body. 
And the heat alworbed by the Bkin being prevented from en- 
tering the system by tho perupiratory process, the greater ra- 
diating power of a dark skin must he beneficinl in cooling. 

Again, the dark skin placoa the Negro in the coudiliona of 
his climate by cau^iing him to rndinte heat at night, and be- 
oomo at that time coulter than u White in the same cirouin- 
iitances. This is a fact which haa been observed of the Xe< 
groeii. Thoir propcnnity for exercise in the open air at night 
hns been remarked. Thiix wvf n-nd that when the fleet <ir 
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llunno approached thr nhores of Ncgroland, the coiintr}' which, 
(luring tiiL' day, presented onljr silent wuu<1h without the IcAst 
trace of man, at iiight was lightod np nith tuimease fires, while 
tlio wooilfl resounded with the souads of festivitj'. la a cli- 
mafo where, during the day, vcgetatiou appears burut up, the 
e;irth i» cracked hy the beat, and all living oreaturea languish ; 
but where at iiiglit brcrczes rofrctth the air, end cheer exhausted 
nature, plants run with dew, and aiiiiiiala Iciive their haunts, 
niiin also, fitted by the etnicture of hirf skin to throw offbeat, 
is^ur^ forth ariiiiiated by the irrcaivjtible piupuiisity to exercise 
wliioh id always given by the bracing air of eolder elimatee. 



Deserijtlion of ter-eral JVff/i» or Hare Pianis which ftare latefy 
yiowered in the Ne.iffhtourhcfitl o/ KUinbnr^h, ami chiefii/ in 
the Scyal Botanic Ganien. By Dr Guauah, Profiasor of 
liotany. 

IIMA Stpimhtr 1840. 

Elwudendrou Capeiue. 

Fj. Cnr/^ictr' ; urctluiii, ^labrum ; ritrnin hH^ibru-p{inutiiti'>i fuliut tutwp- 
pasitin. p-L-tiulaliB, IaIik, iiiii-qiiiUti^rin, i^m-1ai:t.-in, ulitUHiu^it'ultB, mitr- 
KiiL'C Mibrovolul!*, ulriurjue relicul^ito-veuoaiii, ovalo-oblon/in, a.cu- 
minntii-. tiict-ctuaUi-HErri'alih, v. oralibus «( olliptipiti n^pAndo'terratiu, 
rcrrninnf inttcsn-sHliiir'iilrnt.is, poni-cnlit ftxi ItnribuK, NinipIicibiiB, 
dtcliotutuiB, Efklw I'i Zt'jker, 

ICIWodundroit Ci'pMUiC, fi'tiimi ^ Zryltn; KuomMUtio I'l. Afric Aust- 
.DiscajprioM.— A tt<e in llie tporinien dcscnbt-rf, 111 fi*! Iii^b. ntid 
ttowing &ei-)y, itN tDinlcJ inrhM in rmuml'vrvncc notir the buttct, aaiA 
alnioM cyliddriral fur a cimiiiilcrnhli' ti(-ii!ht. |icrfwU> alrui^lit, il» bolk 
pale Inown .',nd niincd, the liruncli<^« npri-iiit)U)c liocl i>endul(itis. Lttvn 
i'^ inch^x luni!. 1^ bruiulj pctioUtcv sul>opi)uiiUe. lunceoUtii-ttDipiicnl, 
tJitt btdas l.•>ltltI^vllut um't|ual, i^oruicDus, liialuntly «|)iuiilo90 nornikle, 
liUjflill} revolute in the I'll^'ea, dArk ^jfna nbovn, jmUit Iwlaw, and often 
tMComing inity: p4^ti»I<! utsonl ) iif lliu Lenglli of tlii; leaf, chaaDelled 
nbovv. Curytiilix iutillur)'. dicliutomoiu, <i .lixigle ttuwtu vlmdiiig in 
lhf> fork, ntid [1i« Urujii-Iii'a Hugipor llug ihrisL- llowroi't) each : poduucle com • 
iiTtiiiKeil. HraeiM liiiic«uUtp, opposite, rM^nibling poatlj diminititiod 
le.ii'tik. Fl^Wffi miuiiiu, (tiven. i.Uiiy.y l-puliiv, eivuu, Out, «*i^- 
iiiouU obloDg. Ci/ruiU 4-pHrt«'d, Iwiiu in luii^ u, und incire dultcMe 
th^n, Vaa culyx, but. iii nil ntliet reapeciH similu tit, iiui iiltontkling 
witli it. Staniiiii 4, oppoMtH to tttH i«giuciu» uf tlie c»lyx, at flnt 
oK'tt, uliorlt-r Ultji iUc corolk, afterwards rctlixuid between it« wig- 
menU, its well as Dio corolla unil ridyx p^'xi^tin^; fiUBwnU gnen : 
unlllcrH iibliin^, yulluvr, bili)hulur, Imi*.- tiii^ itluiig lliu !-jxi:. 0\rwen 
inib(<<]itnd In a (tx(, KtvKn, fleshy dink, i<tyli> stutrle, tliu[i«r llisn Ui« 
tiUmnan, incvt, Blixmit incotirpicuitu^. Fr<>it yoUav, uval. abuui the 
%iat! of R miMct, wshj, and cnnlaininc a bard nail xnik l-i c«U«. 
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Sm<Is rtrcii toiii[)cnF«>l) ftlmoad'skapvclt i'4V«tvcJ niLK « tbtck 
|Ml», hn^inc i-j^inovanlbuniCO nod k conlrnl ccnbrjo, vrlikit is HiisliUj' 
(MTvnl, and |)ttMt« ftam udo U fide »( tliv grealMit brmdUi of tbc 
•ml, ttcd from ODo cxtKiuity le llro oUinr. 
This. BatwIlh-iUoiliiiK iU uuipiificniil llawrr^i is u buiihomo cv«r,rr«eit| 
but wiU not cndun <M> ctbuitlir. <cna ^Titb Ibc prMvrtion of n wkll. 
Wi* iiavo lbn.li vuriclti'^i ull Irc-i.' grotriii;;. diirc()n>; LbJvfly in the 
brciuldi of ilif lc«f (inil iln- dopUi i>r tUc ■cnaluicn, but lUou^Ii Rr*w 
ini; in difTcrvnt dc^Tcv* of brat, not, I (biak, vnrvins from thin cnu«^ 
Wi- ftfi- iiiilflKrd fn): ibv f.«n.-ic»ifln of llit- jiltutU to Cuiituin Macadam, 
U-jyal Morioeis who scat stviU fruin tliv Ca[>o of Uo-^d livpo to th« 
Soywt BoUmic Garden, EdlBliargli, in Octobi-r U2B. The plant ia 
tomnion cnltivaiioo as fiV^iMinM&wM C'a/riur, is n«tliiitt; ctsc tbau a 
nnrmv-lcnvcd vanoty «f the minmnn Buy. Hovr tliis blunder riune 
to bv iumIc and diffniwd I cannot roi^erturi'. 

Qrertllea Jubia. 

O. 'riiln'ii, folith pllipticJK. inar^inibn* rnfnctix ; rninii riimul iaquc to* 
mvnlonis AurifcrtK rnruntitgut- abbccrintu-rvcunlH; [lislUUa nnrui 
brui ii>ril>UJi.^£rt-iiiia. 

CTcrillnt dubiu, Jfrown lit I.imi. Tram. x. lOU. fbrd. Prodr. !. 370- 
Avw. rt SeMitt, 8.T»l. Vcgpl. iii. 410,— Bot, Mas- »79«. 

PusciiimoN. — m/iTjA '5 feel high) eract, with iiimilnloiw bmnrkcG, 
tni^ 'Tovcrcd wiih brawniKli pubMCcnui. hMt* :i(I|irn)(.r(l, nlliiched 
1^ Ikp niiddlff. I.tai'^t cllijiticnl or oboi'-.ito-i-l liiidciil, iiiucniiiulnie, 
apn-nding, having adpn^tt-cd puboxcencc HiiniUr to that on t)i[> twtg«i 
on boUi udea, but ulkv and clu«fly abundtrnt below, l-vteral ourvfts 
near tbo inargiliu. Jiaemiift tiliort, di-iiso, lormimtl, becoming Inlitml 
and opposite to tbt> leavt* from llip pruInn«!nU«n ai the brancho*. 
lim/^lt Mtiljuliiti', fnllin:; rotv rarij-. Flmi-er> romi-coJontod, E:<:iminat«, 
an rvi-tirMit pi^ilicoU, l]i» Iduvtit ospuiidiug fii'^t ; porI;inih pubi>Eritnt 
on Ibe outKJdo. l-phjlloiie, united in the lliroat by n den«« tuft of 
whito wool k>HU than half lli'< length of llie revotuLe limb, wbicb on 
Ihe inoido is glabron^i. Sfiiafn^ small, whili>, scHi^iiti hi iht' apicE>s of 
Lh« perifintli. Pinri'/pedti^eltitte. int'ludiii^ the podiccl Icisa tlinu night 
liiiiis lung, mrtound'ud »t lis bwie ou tin? lower .-.idu by ii poIi; sptni- 
lunar di^k. t-VLvyvhc'ro glabrauit, except ai iho top of tlv htyle, where 
jl is ^Hjriilly pnlwscent, stigma obli<jup, lla,t ; gernion groon, obscurely 
rurT'iwiil above and hclow. 

Mr BrDwniuiiBirii-fB Ihisplnnt M'lvwuh* vpui-ificnl ly diHtini^l from his Ort- 
(iV//T j>uiii(f' ; I(i>(>ini.»r and Schiillu^ ri-peat the- dotilit, unit SpronMl 
nuitt'K tliem; hut tlii'iiowritcrit hiivoprobubly iioiiddiUi;n:Uiafuimatu)n 
on til'' I'Ubjprt. A ppi'iiiii'n ■which I rwcivrd fpiim Xo'* Holland with- 
ontnunip, in Il!'i4. nndu-hirh 1 cotisidciod U. j>i'n.iMff., indistin^lshod 
from thin by ila kaiTi-s buin^' broiidt.'r, Inr^rei', mid minutely dotlMl, but 
olh»rivi>(' glabrouB ini tlie upjjer surfui^i-, whiTi- jiIku iho inuainal 
ncrvoe are \eaa conKptcuikUit ; the rt\oeiuo, too, iff IriK dc^nxo, asd tho 
Btytc longer. Onr plnnt wun t»ised at the Sotanie Garden, Edin* 
burfili, from socdis sent, by Mr t!iinniiigli!mi(i as a new spiviotf, and 
has flnwurpd fritaly ir the end of the sunson iluvlng sf-rernl years. T1i» 
jigunr In the Botanical Mn^xini! it excellent. 

MuBft superba. 

U. tnyrrlfi, Hubaoaulis; api^a nutanip, binctoio Qorfalo-OvfttU, coaca^-i■, 
obtiMi>,iiif'oriorJI)ii»p«niI><tcntJbuit ; pcriuAthii libbio»u.periuni3-par- 
titOi laUribnt reroluliB ; lubio inforlaii; laultg bfovioi*. 3-lobo, lob» 
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iui^nnodio tiubuUto. luteralibus mullo loi^o::«f filcinioiilss 9, rjlin- 
diftcoia. 

Mu»ft Huporlia. — Bnaft. Ooiomandol, i, 92S. Ihid, Fl. JnAif. t. 66?. 
yrfew. Zrt'6. Ed. Cai-.vl W»ll, ii. 48». Sdiiiltcit Syst. VoRpr. vii. 12«. 

Daann.rpTioj'. — St««i srntfcly luiy, tho ]i(v(,iftli~8 sproadinfl; iit>rtH« /rorn 
tlio root iipwikfds cm nil niclfis, nnrf formiTijf n pJCudo-st*(n of nino inches 
ill diameter rt tlic baf^ of iIid np^cimon dfsiTTibod. Fhti'^-r-uilt (•hniil 
5 feet high from liio i;i-»\ind) (troiiou!!. Leitva (5 foot Irwt;, hv 1 fool 
7 iiH'lien hrftiwl) lancjulii to-elliptical, sligLtlj Hni>qiinl nt tlic IjiMip, of 
liveljigieon on botli aidas, rftt!i(»rdarkftr"I>OTe, with a very narrow ro<I 
eilgf, middle nl> very atrong, aeminyliiidricil liHiitid, mithftdpe]' ronrid- 
od sr>J')T" in frimt, troinvcrcC \cins wiiviid itspotijlly n*nr llio biun ; 
pi«ti"jlo9<(f tlii-'loivec lenvt's fully oiii>-l)iird of tin' IchhI'i of ItidM", Miri of 
l.lie snme shiipi.- as tlie middle ril), sli^rhllj' cliisping sti>m n.( their onpn ; 
florii.1 leaves ;fi-:uliia!1y siiitilk'r lilt itio j.>;^tl()li!i> pn-ii inln Inrgci ovato 
hractt, ilie loivor of ivliidi ou!j roLnin n ntna-U portion of the loaf/ 
mcpnndon nt titc npcK, but thcno, likc> tho ntli<>r», *|>rcad in ^i TOSt.'nt'ii 
nituviivr, gret-ii witliuui, n-J-brown within, f^nniii^, aiivx a fow a»[y 
have cxpandt'd, !i Isir-t- ettfjant C';nnio«a iiiiVrifali'il I'iti-olar basin, of 
a foot in diaintiUir, in lliij i-unlre of w liirh is thp cofdnto-ovnlo ttiwt* of 
nnoApondcd bi^icUi f^titioundcd by [lio llnivcr*, whicb wv UiUf «oii> 
fculc-d nmong l!ic imbi-icatud cxpnndcd bridwp. Thcac an,- poniuilen', 
ond always comcuvo furwards, iiovor roflosirJ; a few of thy low*t are 
empty, uusianisuvprnl willi feniitlc IIowitb, tli* utiimcnsboiiifrnhortivc, 
luid tlicii follow iiuiny, txyanditig iuslon" mccoaaion.dpcidiiO'Us, and to- 
verins flowrrs linviiix llic (.tiimrns fully dgvcluiiwl, but with the pistil 
iiiconiplotc. /Vri'o«(/i single, supci'i or, bllu.bi:ittj ; tin.- ij.[>pi:-rlip(lA inch 
)'>nK)cO'rii»'i;o<iv,UacAr,cruct,ruvolutv in thcMdct^iCuflcclodut llionpux> 
ultimntf?!}' 3'parlit«, with two sk-udor linear intcmal i)«>,'iu<.-utB litid 
alon^ tho iiBSurt'si, Lliy tofrmu-nta utuiilly Iwtstt'd tOaTJllicr ; luwtT lip 
cmbrucvd by tlio boso qf llio apjJCv, Iu«8 thaii iialf ita Icnfrtb, mcnibia- 
tioMf, dinpluinouf, colomlcB-f, dcflcpwd, 3-lobcd, Iho enntri; lobe mbu- 
lutc, and vcty blunder, tbo luturul lubua Bcni'culy bulf tlic Icnglb vf iho 
other, ovut'i.', iiviliiicuti', KpreudlQ^. PilanHate &, upi^viioue, ri>iui<l, sluul, 
erect, parJilk-L to oagb wllicj-, and ranged iu a row ivithio the upper lip 
of tlio pcrinntb. A bti'^ (jkinnlity of triuift'pitrciil, colourlese, doU- 
quffsccnt jelly is dlsclj w;;(-d froin the fnus, bctiVfcn tlio etylo iind tlio 
l0M"<-r lip of liiu pcriiuitli. Hful-- Fftimr.^A nlhi:!-!! tivii^ons lotigftd Uio 
filiuneuts. thcif iLpluun luAt-xuil, :iiid lu'ujuvliiit; bi^vuud ttio iippirr lip at 
the perinBlh, hilobuliu", lie lobes narrow, red, laid nloii;; llii- fiitu of iho 
flat Uneiir connective loivnrd.^ its oilgui^, mid bursting iLalctJai'ly ; |ioI- 
Icn yellow, nbutidaat, irnmiloa ^phi-rit-al. Pintil nbortiTc, stylo «iibu- 
t.itu, vqual ill luiijrt.h tii till' lilaint'iil?. and Ii'jviik;^: n nmnU (try vtl^niii. 
Frvuil'. Fk"wr.— Filammtt ivithur sliorlerlbiui in tlio itialu fli>wer, with 
HCiu'coly iiiiy appcarrkiiro of uborti\'o n.uth(<i;< on tiiclr coniu.il fiimiTtiitn. 
ifivrma Intgc, \- bitf, slimy, cnpitnti?, jtt'usulwly nnd iiieonipliitcly lobod. 
fftulf slont, i-rect, tiricu llic Ifugtli of thi- iibortive HtJiinrnii, nJld two- 
tliir<l.t of the leoiL'tli of lUo upper lip of t-ho poriautli. Oermfn anpilKT, 
S-cellod. Ovidfj very nntnoroiis, i;tobuIiir, nhartly pcdicell&lev tliolr 
attochiDcnt bcinc in two xavis to u rutitrivl plnccntEi in oncb call, 
think thr.m ciinnut be any r^nsonubli^ d-uiibt thai the plntit 1 hnTC dc- 
Buribud is the W. tnperlit of Uosbiir'^b ; (bough t!iu dBScription of tho 
6.ii« and foriu of tbo aloiii, ob dniwn by him, docs not accord with our 
plani. His plant in described us 13 fuut high ; cure, (boui^h reniirk- 
ftbly vigorous, i; ouly i i bis hat » moat ivuurkuble coni-cul baac, 7i 
fuel in ctrGuuiTineitCk close- to the i^cuud, and i)f iitinivdiutely under 
Uie loAVdi 1 ours i'' nru^ly ^i ^"^^ '^°- ciruamfcnace Jt ihu grouivd, 
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MBii •rarrvly up«m at all. In almiwi ttrrrf othpt rt^^^im't ilw f!n>crip> 
tion of Ri>Kbuf);li, wk«rv !l don nnl roniriulkl ilM-lf. >■ minntpt y ai>- 

Slirablr to oor pUnt, T«r> itRpcrfcvLly imltMd to liU ai^ircr, vltid) alwi 
UbnKtwillT from ibp upprinx^ I oow lirMTibt'. It ia jtrutmbli* ilut 
lliB dmvreni'i- in Iho fonn of ihp Elt-m nrivv rrom <h« ix»i^ of the r«- 
■pMtiro'jilnnU nlicti ihcr llctworvil. Hio ilp:nre iu ihe Corrmnndnl 
rluib; ii prabahl;r Liketi IV^im n jilitnl which notrcnMl in tlio Tlolunic 
Oud^D, Cftlrutu, lltirtj^-tLiivp monttis iflor tKp copdK rmm w favnro it 
nnoig vm Mwn: out plant blO'ir^mpd in llin thA if An^ut liun, 
nnrtara idobUhi nfter tlw twi ftnm wMu^ it tpma^ vfiLt ]iiit into 
Uiegrowid. 
En«7 «B» wbo li» Titltinl ibr< Botniiic QuiImi for mmo tvan p&ai, has 
bem fftrn^k with iliphHItlonl riiiwwi wtiich hna nU'^iifodlli«>rultiva- 
ttoci nfihe many rifnin of Bannni nnder ih* juiltrrnnv m)i».'^r>mptit 
of Hr M'N)l^, nntt th?'*r<>nl ^iiaalitToFliigh-flnvinirTHl fniil nliirli liu 
iM^n pro'luci-d; twl noiliin^ hiw affordi:-'! ii [;rfiiiU-r tri'.ifinp?i tlmti lh« 
rapid perforti<in of IhiH beniitirnl tpncien frmii IniporlM seed, thuu^b 
wo Ipare from Dr Itoxbnrgh that It do«t not yield a frvit wliich can 
bo (in(«n, bat one nbkli rcramblcs ■ di^ rnp'TiV, mtb^r Ihnn n borrjr. 
Wb laan from th« wvinr aiilb«ritr, lh*( it i« ii tuitirc' of tho rullcys in 
til* Mnlbmi pnri nf thri PrTiinmlft of Indi.t. In ciiltivniiaa in tlxi 
Botanic Oartlcn, thin and nil the viwicties nf fniit-benring Tttinnnns 
have been plnnl^d in !wj^ labi (ontnlnin* (■iirt-mply ricli P'lilj, lirwij 
hud jtmch walcir, and b*Mi kc:i>t in ftti'il bent. The flonrer biid, o* 
I h»i-«t pm\V>d bj" nirtinjr diwn full rtowh plant* of Ifirw nvMira atwl 
CiiiriurfiViV, and I Ihink nlbo <,f .V. ji^nyitt'MiM, tem%\n» »t tbn ronl, till 
a time itfl«T tb^ plant Has attaiand ita full Kixe varjin^ ACForJiti^ 1o 
ilfl iKaimcni, and tlum pukIk'A it« nmy nptrnKt^ — its appcnnmco at 
thn (Op of the iit*iw hoinc prcccdvd by lli« cvolutifln of one or inor« 
loarng KinitlloT tliaii tlie rett. 

OrtboBJpbon. 

OKVERtc Chab iCTEB. — Caljx ovato-tii'bulMiia, 5-(Jnnt.itti«, tWti^ su< 
prrrori* ovntft-iTipmbrannfn: mnr^'ribnn dociirrTOtihuB nlnlut^, poll 
cnthoitin rtofli>sn». Coroiln tiilio cxei-rin rffln r«\ incurro, nc f;ib- 
bo»o, ni>c dofrnclo, faaop unqnali t*>1 r(iriu« hiflnln, bilnbUia, latito 
Kupn^ATC 3 t ndo, iiif'Vriui'O intt^^crHnio tfoncavo. SlARiinn 1, d«- 
rltnnta. PilamonU lib(*rji, pdontala. Anlhtrm ftTnin-n-niformos, 
tiimlih canf1iiimlibn>i. Stylul Atiici^ cln,vftto-r'Apitn([i% tiibiiit«>«r 
Tol Im-vitftf *ni.trgJnntM«, utiginahbna in rmnrginnlurn mVnnllitPnti- 
bus, niic« minntis, nunc incraioatA-cnpttntlc. AchouiA minutia&une 
ptinctululo-rugasu. 

npTlxp pftrpJiiii'*, Milfriuicesvo. Rm-dmi •liniplici-", ».Tj)iu« HougaiJ, 
rari«»imp iimlo-npiiriformRn, Vi'ttirilla.ttri ti'X-flori, dUiaulo*, fnxi. 
F»li» lliirdin Ijr^i-u-n'furjniii. orabi, acuminntn. rt-ftt^xa, pMlJcollis 
Hoipiuii bieiiora. Podift-lli (jneiifevi reciinj. — Bfifh. LnbJat. "ift. 

OriboAiplioa iHi^Hniw, caul« basi prufaniWiiti.' mlti-ftiduiiti', foUJ* jmj- 
tiolatia, ublonj{i«, (TMiutin. ulrinqii'i.' iiugnxtAlid, l(4nui4KiiiiA|iii'bvBToil- 
Ubus; vi'rticiH»%tri'i »nbi.Miinili8 ; cftcollia vill(«iiB, jncnrrjn, calycQ 
tliplo Incf^ori'Liuii, fnuiNi «tibtoqiinli ; atoniinibun MroUnm •ubmjuiui- 
libus — }fi.ntt\ . 

Ortliostpkan iBcnrvnt. — J}MfA.Wsll.Fl.Afl.H&r.ii.U./M.rjnbtnt.2S. 

DGscnirriON. — Stoni luifrulicuRt-, vxwi, brLinclu'd. tuif* f3 iiiclios 
long, Ij inclics bro.td) ovuk-, poliolat*, bright gn-pn, [lalor b^kiud, 
ronf[b on liol'i surfacos, coiireely eerrato-frcnnlc, '■itiro and w«l-;c- 
shaped at the ^t«, niid<Uo xVa and obLi<}uo \tiii\ sLrun^and Wrr pgr. 
iiinnent behind, tmiin-cno iclKUlbtioiiVr dlblinct, thodgh mvQh uoie 
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a]«Brder. fffnix rACcaiosc, tcnninal, muoli (^longnledi mimy- flowered 
iinilatenkl; rtK-hin furrownd, pubescent will] ilissimilor lioitn, inont of 
tlipiu bvinf; very sliiirt, nlliiTu longor. Jtitritt flTiltl^, ftcntr, rtfli-'Ctcd, 
gIt'DOn, pcrfrieliu);, Wh-urU 4 -flowttruil ; ftoivcsn nii-niiif; \a p&irs from 
one ptiuU, bol having 'i" i-'numu" jwilunclc. /'•■•{ic-U &ti long m the 
brAr.ti<. Cal-jx Ifi'ncriei), biluliifiti', Ilie Hp]ic-t lip It-norvcd, rouadedi 
teAeseil. iTiitin-, ni^cDoiilale in Ihff centre, dccuiTcnt along the tidoM 
of tie ImIk-, tutvtctii nliicli narrow iringn tin? tubo is flm nbove ; tnwvr 
lip of four blender Niiliaintc (rftli, uf wliich tUclatoTKl ortci am uliorlcr 
tbna till! otiicf* and bronilcr nl thi? biui- ; iiuMly tliv wlvole of the ca- 
lyx, HI w-pll OS ihe pedkolv, linx liintlar iialipscence to llial ou tka 
racbuh itnd h rcddisli-grcpti witli a pink tinge on tlic ut>porl)p. which 
sloiio U KlalvouK. V-iivll'i p.ilo pink ; tube greftlly extertod, co^'ored 
wilhdeuM) untfunit pii1ii-Kri>iirip, r'UUAl luttio lonptr hiiireoD thu r.-uiiiSf 
comprcuscd latiTulIj ; i!il.T.i(-.l » litili- ujuvanN. tmt eonir.irtfd at the 
tbront; limb bilabiate, tliu lower lip !tpoon-iili:i|ied, liij^Llly undnl atr, 
unliM', projceting forwnrdH iii a lino with Ihe lower aide of the tubo ; 
llie uiipiT 3-Iob('(l, orwbidi tlie c*iitRl in notcliod, (he latm**! onesbcinx 
entire iiud ruikctod. SU'in-nt finir, d!dya:miaiiii ; Uliimcntit i[liihroii>( 
adherent .-iluiiu tliu wholv uf tliv lower itidf of thu corolla, ui whose 
•ubsljiiice tht'y »«em tti lie lost, frc* in ibe ihruat and there diraricft* 
tctlnftcr sitodding the pollen, and tcaicely eiseiled ; nntber lobfisdirn- 
rlcutrx!, Tcddidi, and applied fiico tn ftrfi befoni l)or»tiiig. i*£iri( inlcr* 
mediHle !ii lenitlli Ixtiworti ili^ lonitvr and Mhotl^r uLtiiiena; ttlgiua 
while, capiiiiie ; style etir%ud a littln upwrnrdii ul tbe apex, gUbrniis 
and Ifing with the Utariient>i nloif^ the lotvei side of the tiib«. ffrr- 
mrti of Tour aniall erect lobes, lising front a white fleshy dish, ivlikh 
J3 ruacli cnlni^ed on the lower side, and cun'ed upward*, funniiiit a 
lar^iii blunt, fleshy, cohering to the geniien, nolrlicd iit ttio :ipox for llie 
ji^tssngn of tlio iitj-lp. 
This pliuiC, nntivn of tlm motinlninn near Sllhct, nna rocei^'ed :il tho 
BoUnie Uiirtlm I'roiii (ho collceiiun uf hU Gruc« the Uuke of Xoi- 
thu mber land at Syoii Uduko Jti October I33'J, and SoweiedatintervnlK 
in the .'Stovo diirinj^ the whols of the following summer. lU *trt(;t>ir« 
!• wiy curioHB, and (ho gimoric ehiiraclcr thoxofore rcniailuibl* dbtlnet. 

Oxalis mandiocciiDa. 

0> wumihiT'Tiita, caule-iccns, crrctn ; fnliiii aimplicibiut, iubcordnlo- 
o\*ati«, sfiiliR, snbglibri*, ciliAtiii; poUolin, po<liinculii)que unibe!- 
lalii, t:4Mnpreii]iM, lubpiihexreiitibas ; pedieelti* iimlloriA ; staminibus 
mona<I«lphi*, int^rioTibaii puhe.iccnlibus atylos ■uptrrmlibui. 

Owdis nundioccanji. RaiM, Mem. Brmi. p. Jl.— ^0. Pfodr.i. «9«. 

Oxali* iinpAtions I Kl. [''liiniinoiiM*, tub. IBl. 

OxaUi alictuo, S/irfnii. Syst. Vogct. ii. 4J3 t— i>(-". J*rodr. L 636 ! 

DKimnirrios,— .*/rin »briibbj, erect, teavn 3 inche* long, \l braarf) ' 
petiolnte, crowded al the apic«a of the brnnvheji, Pimplr, siiU'ordato* 
oralet aenle, ulightly bulUte, clabran* niid nhininct ciliated, bri^kl 
green in front, pater beliind, ana with \ Tow short haira on the veins ; 
middlo rib mid oblinur prirntiTv veiiw di«tiuci, sccondMy \citu ob' 
(ciirr. P'fi"!' hnlf llic li>iiKth of the leaf, ib»ttrncd. haring two Miarp 
eAgua placed Ulerallv, Hrtitulal>^d ticor llu-. np»x, and ufar the ham 
slightly pubc-sreni, cpcHjillj on thr oil^i'", f\<itmtt'f inocisoly tjmi- 
lur lo itif peliolrs ^nd noLdidlnipiiclitihle frmo ihcni, bavins u nimi- 
lar "rij;In, iiuniKtl ni they are, Bnliiary. and not alwuya diotuivtljr 
iixiirny, at flr^L iIvtIectM. afLciwnnls erenl, abrupt nt the apvx whvia 
Uie iwtLolc ia jointed, and supporLing Iberu a, nuiuboc of emnll grcca 
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ftt Hr*l i-aRi»«ii*, Aflen*wil* CTMt. i'-'lv' T--i%itj-Ucntf, of tiinTiM-iti pnlc 
}ftll0wUh-|rM>n colour i kafbU ftvaW-lintfr-^ln'c, lik* Uip podit^le 
mlwiUlf W)<l »pBriiiK'7 BUndiiloBr-pnbc-ccut, uimouhni tino^unl, ilM 
twtt UB«nn«<l MiinllcTthait tit* «tb»t and blul, |ti«> otlti-r* Aubacuii;. 
C*n4la twi^ )!■ Ivtig •• tb« C&I5X9 ivhitc, oraijj'-cijloori-.l on (lie in- 
*U« vpar lk« bu«i rjlmdncal Mow, «]uvwliuK tbft^-e ; iwtiilo cmac- 
«1nitl<s bolaw cokniBtr fw » coi»WCTaW« w*y «bovi> iJ.c-ir pinuler 
cUwtt hy (li« inrtofliuTi of ihvii c4g:e«i forming plitoc projecting inl«c- 
<ut1Ir, jiV^taiiu 14, tuDnaclFlpKou^ Ibo fiw mitvr gtAbron.", 1(m»» tkAkI 
hklf llie leasth of (>■« others, whi«h uro slandnloao-pnltCBonit >n thn 
•Opcr balf o? Uii^ir fil4swtit*i nod equutl in lenj^li (o the cailyx.; itn> 
ln«r« uf both •€■!* jwrfctl, incumbent ; polliw jreUow. IStlitt long<« 
ihim t Ikt «1iortrr, ifaarl«r ituui iIicIdb^i, alaniosa; g«rnicns Sw, ovaicy 
grttdunltr HttvnvAinl iDto dircrging ((ylm>, wdi crow-ned nkh m grc«iL 

t'kpit&tC xtlKIIIK. 

Thia rarium* r.p«c»c3 wa» recctvod from Dr FwcImjc of 6t Polerobtint "* 
1894, aai Hoverwt nbandantlf in tho aloTD of tbe Bornl Botanic Otu- 
de« in M.iy IB4*, uidfroin thnt IJino to thia dote, prwwclng n Iomk sac-^ 
Mmion otbloMoips. Ilu DnntiTOof mmiiiUiiivr«od«nc-ftr Ris do Ja> 
McirA. SparnKvltinbi* Siitcmu Vcsi'tAlnliiinitfiuotOH Oxaltt mantilweeimff 
jUKHTnon^riTiv forliis 0. n'l'orn, aitilD«w)dollc4lou1)t« wlictliiTtltvjara 
(liVi-iont; but, if Uciariglil in ttltrlbutiaft U>Spr(^^l'f pUnl nprostciittt'l 
ficiii, it i» piQbiibIc tlial tbcj uv. I UnTCOot tccn tin.- work o£flpr«igol| 
Ti-liii li Dvuandolle ijaoli^t — Ncii« £iitdacluui|;iin ini piaiic'ii Vmfiuig 
d*T Pflanwnkmde. The Syi. Vvtivt.,}io»«vw, h pahli^lK") Hvu y^^n 
nftvi ill sad taken aa notico of thiti cliitrac'UiT. Tho spTicicc tatu>t( nl 
Um IvuU Iw uMirlT nlli«d to (^(ii iwfiirMiW)— t'lmA Fl aininvauB^ 
.Uh. 181. I lliinkil i« idenlicnl wilb iU 

Peristeria carina, rar. »onlida. 

1*. etriua ; M&pu bruvi puiidiilo, riv«e'iiD Jviiso, litbc>lli lubo luodJO tnnr- 
ginc cri«pa, columii'i uiitimt. — Limit, in Hot. Itog. 10$lt. 

Tar. Hordidu, p«riiuilhiu surtlitlc fulvo, luacnlato. 

DK(K;iiimnN*. — Ptt»Jv't'i<t!i ovntri, toinproKiodlaituriilly, BCJircelysulcnii*, 
fbrnllii'il ill llio hn.-r. Lttirrt (in our apocijiti-n) llirci: from the- (ijk-x, 
InnnyilaiP, mtx'h iittonuatcd nt tUo ba»t>, with nhout >cvcu octvch, 
uliith njtc very promiiitTit below, fniToncd fthuTi-. ^Vupc nhort, iwil- 
diilt>a!>, ^llc^L^^rl with Htnlrn, ncivorol 1 in oar fpiiciiiimi 9) flotriuri]. 
PcriiintA roinproiKircl Ifitcrnlty, Vivvnurh-yDllvir. villi diixLi circular 
Mpota, muuy libbtKL. i^r/'uli uiuU'J, the upper vulii llio Inturitl (iiitr^ 
nlwul onc-lliird of tiicir length, i.ho tw& Inlpml wilh P.ic--h nihrr to 
uliOTTt lltfiriidtllo, ttiibnriiti*, »i]b[*<]<inl. /V(u/ii elliptical. rnlUtTtihorlci 
llinii the .-'CiNitis nnd niinilnT m (tilitut to tliem. Lij' vclHi two ovate 
AcuM; iviiiipi jiL ihn hnri-, «35lniilii>s up\varj6 along iIip tiili;* of tlin 
colutntt) wlipre lliix i> ('o:n>('e[i_'d with tho IntrrnI Hi'pntn, nrlirulAtcd in 
llic middle, atwve vililch ll is coinnvc, blunt nnil rhiirjily croiute in 
Ihr upper hnlf uf tliis portion. ^ipplJud iilotig tlif fucu of llio colaiuD, 
bill wliiii fiiilinp nrr;utii)anlly ilflliiittKl between the i^cpiils, 6'oluntn 
turret, hivlf ivmut, (viii(;cd almi^'' il» nntcrior udgct, tootliod at its ape« ' 
nnlr, Ani/i.r-imic rhomboid ; prlluu miUM's 3, ohuvntn. tulcuLoulongJ 
tlmlr outer aiiln ; glnnd orntc, flt-rliy ; 6Ligiiisd« fissutv norrov, Inma- 
roree. 

Ilti), I tliiuli, TiiuRt unly hv caimldeitiilu vailoiY oS Pcrirlfria ctriita, viiHt 
lui'id ^l'uU^ll flir.ifiis. The irliolc Rtruitiiri? i'* picrijcW llic s-Ruiri for 
I cv:'.«civv till) iibtiint.* of wiii^ to tlic caluiun ui<tuuvu«ii hy l'(vf«n- 
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tot J.inrtlfy cmly monns tlio ibt(>nre uf ilio Jitnliiiifjn of llip wing;*liko 
cdgm Ioitki-iIh i.hi-ir nppx. lAku Pa-Uhria pradnln, iu btoswojux nro 
rf Hliort (tiirilloii; niid t did not nt nny tiinc flnil ii Id tie pcrfutncd. 
We rpioivert tlir* pl«iil m ihn BdUnic Onrdim fnim Mr Kniglit, KiwgN 
Hnnil, Clwlf.i'a, in 1B36. Il flowwod fftr the li«l lime towanls Ibo wtd 
of Mstrh lU'lO. 

Pitbccoaeri^. 

Gekehic Ouaiuctkii. — Cn))it>*l«' 3-4-flwn in glomwulum crAtnin 
'liiiisi fungtiato, HOissiltn, «ub»[iKritn, cl'mctcutn. Invo). ublim^i 
wi<iniu«- ci'ei^ljD glabriustuliP iicniTiinatw, ext. cnriiiot"", int. plnnw 
Innoool»^lo-lin«ui'ijs. Itcceptuculoin uiiduui. Cor. fiiljiu oxt.un iiir» 
Hodin, labi glitbri. Aclicuia in iitdcin i-.^fiitulife dilTorinin, ntia (ju* 
niora nut ulcrilial) acricoo-Tillossi, pnppo diiplicj, est. brcviBBimo 
palcnceit, int. plummivli ictocpi', iilin rninlumaut ft'rtiliaT) k''"'**''" 
nam obluii^a coiiuvcbsb, piippti tctifociui L'.'wlncissiinfl t tl«i:ba. 
Folin r«ro Ijiato siv, eiaunlo-pinniitifi(!",^Z't'. Prodr. v. 84. 

PitheCQBeria piwoiirinoides, — UnriiaB in Herbftr. — DC. L C. 

DEscHtpTiojc. — Stalfr (3 J fiift liigh) Iiprbuppoiis, sirinWct, creel, bninchod, 
toutiil, ni'arly glabniiis ahovL-, below corort-d witli soft, f;liindalitr, 
waved, sprmidinr;. col»utli!88 li.tirs. Lfavt (0 inclie* long, 4 hxouA) 
siiinlloriipwnrds, ini3tiibriinou<, miiittn>piiiniiIilLd, lubslebrounoii both 
(iciot, niui^h iitlenoate^i al l.lie b;ii<>, vvliore thcv d(^'ncr.it(> into th" 
»pp-'?ariincc (if ii njircowly wingod pi'tioln; n-minmplpxk-^ml and nil* 
rii'lfld, tho Rf^iiionls pTojirtinii forwnnl*, miu'Ii n-'duc«d be-low i.ho 
iniddli! of the leiif, muto, imi'-o-lolwili?, tlip diviatoiii niupronulata. 
itilddio nh nnd xi-in* I'pry proniinoni behind, the secondary vein* tbnn* 
uolled in front. Fvi/i'tirlf* tortninitl, elongnlod, swelling: iipwaTds, 
liollaw ; bi/ud of llutvere at first nesTly llnl, aftci'u-firdH elnngninl, n.nil 
donee ly BtibupiL-ftlP ; (■pnnrni involilrviiiii nvviinling; pnrtinl iiirolni-ruiii 
oviito-acuminnt.i", 3-A lliin-ortirl, tbn st'iilus oviilo-lijru-'uoliile, spini-a- 
cento- mil rron lit f, ibi! uuti-'r tlm aliHricr, and subcariiinle at iho npex. 
Rftq'iiflr iiiikud. Cin'oll/i palo liliic colour, funasL Eulver-shnpf^, 
(lie lube lon;^er lliaii Mm jnvoliirr*', hairy withmit, limb plnbroim, sog- 
mi>nts linoiir-lanci'dliiti'. Sf.iimiift (.issttliiJ, tlid flbiniiiit nciirlj' tw 
Inng ns ftp limb oT tho I'dnillii, tltsln?ii, j;Ii»broin, i>f the Mime colour 
nil tho I'orolln, but rnlhor dinkcr; tho iinilnTBof clill jnrki>r eolourt 
nn't mchnr nii>r<-' tcmI. Stiik twJM' oa long ik« the rorolla, htrsiijzbt, slon- 
di-r, of lino Buriio rnlciir itB ihii filumcutd, fligluK pnbosivnt iipvriirdii; 
n<i^iM« bifid, rovoiiitp. Acbonin. diBBimilnr ; natno abiirt.ivi'j clavalc, 
piibesrpnl', others fertile, oIjovmIi-, plump, fompresiiud, atriiilurl, gin,- 
broils .ind sliiniii^. Pappus dopicluouh ; in tin- nlKivlivo acliwiin, double, 
tb-^ (^xtetiornf «n«ri)w of ininutechitfTR, tho interior h&ir-liko, tn mnny 
rovrf, on the fi'rtik apbonin of thp bittw form only, 

Tlii'i curious ftfvd omninpntidslovo-plrmt naiiv<? of rrmnmbiipo, fliiu'ciod 
in thi* ntiTKrrj* e'f Mr Cunningham, ("omolybnnk, in April 1840, I 
foiild not Irnm when or bv wliom it wm introdiieett. It w llie onl» 
known spcf ten of tho gtmiR, w^ik dJR^'avr.'rcd by MtuttiuR, and flret, if I 
nm not mistnkan, Aoscribod in f ho fifth veltime of DocMidoUo'ii Pro* 
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Pritcetdittat ^thc Society a/Art4,Seuian 1838-40. 

Tb« Society of ArtehfiMtbe first lOMtmf; ofitji .\in<*tft- 
See»i>jn in tbti Hovol Institution, on Wedneednv the ISth 
vetnbcr, 1839.— Sir J<An GrahAm DiUycll. Ku P.A.S., I' 
dfnt, in Oip <"hair. 

Tliv Pn-8iJ«nt, in openinj; ttio Ninot«ontl) Sceaiou of 
SocictT. cxT>ri>«R«<l his confidence th»t the lonp rcce«s bad 
protiSc of invention. A nima<l verting on the ^ent impar 
of the Art*, lio showed tho indiffcrenee of mankind tg t 
real vtXav from betn^ nurtnrefl amid^ their refinetncnts. 
were the 80R»on of privation to como, even of those dceme 
Uttlo ncooiint, they wwild soon disv over tlie wui-tU of wltut th' 
had enjoyed ; tbo^T would foel liow difficult it was (o part \vili\ 
eonvenioiices and benefits which liod been in a inannvr in< 
ponited with their existoiiee. Viirtous olistncles opposed 
progress of invention and improvement of the Ai'ts. Fi 
the %'ant n{ eneour^eiHfnf ; secondly, the want of protect 
It was tht' speeiid province of the Society to obviato the furm^ 
for oven the most humble devices were Hcceptahle — ea n 
conld predict their nUiiuat« worth ; — and in regard to the 
lor, were the law of Patent to nnder^ revbion, it might p; 
very protitulde to the publie. 

The following comniuntcations were laid before the 
ciety : — 

1. NnmitiTc efthc SiigifistLiona nail Exprrimenis of the htt« Mr Jo 
TayloT of Cumnoclc, in compoDT wiili the laic Mr Afillcr of Dalnwintoai 
for ttio n^pliriition of Btciiai tu Nnvi^nlion. E<lin. 1634. PrrAvotcd l>v 
6ir Jnliii Bobiaou, K.H., Ace. It.S.K. — Sir Julin Robi^on mid t)ic alatt^inont, 
nml ftstiiWird iHe ori)>!n(il dmwings tntm whicli tlip Cwt cnjpnt- waa madr. 
&Ir JiiIju iiIho eiliilMtcd the drat model of tlic |)iii)t]lc-wliet:t boat, tli« dif- 
HciiUy of wotkiDg wliicfi by manual Ubnut \«A llr Tnj-lor to propose the 
■ubidtulioiiufstuim pnwi-r. 8i( John received tlie ihaaVs of tlitt Sncietj , 
and he w*a rctiuwlcd lo draw np a sliort nbitrart of lliu tiatrativc, wiUi 
■om<! iiiIditioDal tixcbt wlikli lie nuted rerliallj- to ttm Sociot^*, and not 
gcncnklly known to the public^ in order (liut tbcy ii'i^lit find h place 
the Transactions of che Society. (SBd.) 

S. Notice of u Ptfl^vpliolal Lamp, nnd nofactor of Single Curvoturc, 
Ste«ui-ves«cis,nudi)lbor purposes. ByJuhnScoit Kussell, A.M.— V.P.S.A., 
OrMsock. Thin Lamp liu bceu imeil for aotiiu ye.nrn piist witli much 
ccse. on llio Uuioiij .ind Fonli hhiI Clydi' Ciinttlsj iind is Mboul to 



I 




Pro*^edinff$ oftht Sitciety of Art*. 



sn 



inltoJuceJ into »lcum-vo«si>I». The reHeMot is so contrived as to llirow 
a ittniiig liglil rorwRnli sud lo tlic njclit and left, witbin k «ert^n rxngc. 
Mid prevents Ibe boMns of liglit from bcui£ scatlct«d upwaids ftaddoHra- 
waril.t. It is thiu cAlcututi'rl aliio to bu u!ied for a Biatiooary liglit tor [iter- 
li«idt, &c. wLcK a ooasidcmblc portion of Ibe liorii«n h wlsbcd i« bu 
illuiniiiatcd. — Tlie Lnrnp and Reflector woro cxbibitod. {671.) Tliants 
voted. 

3, Outline of a Finn for Bceuringto iliL-Mjiniifiitiluriirt ofSrotlniid pto- 
tectioij flfrnliiiti piracy of PaitcroB. I)y Mr John Whytc, pattern -draw i-r, 
EtUiiliur(»li. (fi*ifl.) Referred tfi ii Commlltt'e. 

4. Mr Adit- t-xliibiud u Hapiitircotj-pc Plate of tlic Place do Chulelut, 
P»ria, excculM (ntjiJiMMij) bj- Vincent ClievalicT. (070.) Thanks voted. 

6. M. he Sosc also exhibited imothcT French Plalr. (f^i.) Thanlui 
voted. 

«. Ddtiation. — Tlic Meclianic*' Srajaxin*, Vol. XXX. IBflD, PrcMHtrd 
by tbe Propc(i;to( and PnUinlier, (fKJS.) Tbi>Tilt« votpd. 

7. Sir Join Robiiton pxltibiled n net of Cautor* of anew coiwtTaelion, 
pat«[itcd by Ilandeook. (t}07.) Tlienki voted. 

1 The fotlowiiig Candidates were Ijallotetl for and admitted 
Onlinary Mt-mbL-rs, viz ; — 

1. Mr AlKXMider Aucliie, npliolsterer, 2fi Oeorg;e Smiet ; S.MrThontns 
Brown, Arcl.ittct, a North Charlotte Street ; 3, Qeotg*.- T. Mitchdl. M.D., 
1 Ffltci) How; 4. Ctinniiig-liuiii Hortli wick, Efiij. Actuary, A Norlli St 
Da»id Street ; C. Mr John White. Patlero Drawer, 30 Clotk Street ; 
G. Mr Will. Cnnniogtinun, Jowdlct, SB Lnuriiton Pldce. 

2. Mr Samuel I.eitli, lilhofjrapher, Kdinlmrgh, pi-eseutly bu 
Aesocintc, was admittu^l un Ordinary Mcmbcri in terms of \ns 
own requost, under Law II. 

3< Tlic it«port of the Committee appointed to purge tbo 
Kistfi of AiTuors wao read and approved of. Tbc Trcaeurcr, 
C^onvener. 

4. TIic Members rceeircd it list of tbc Ortltnary Members 
of tlie Society as at Let November curt, 

6. Tlie Society elected tlic Office- Bearers and CoimcUIors 
for SoKiou l&3d-10, Tu. 

Tub Qntm, Patraiteaw. 
Six Jonx Orauam DALTtu., Kt. F. A. 8., t^tidmt. 

BiciuRs HusTBB, Esq., H. K. I. C. J 

Jamkh Too, W. S., 21 DubEn Slri;ct, Srerrlitry. 

McNoci I'lmroN, F.H.S.K., 30 Mrlvillc Street, jPbmjjB .Kfinrtary. 

Joll^ Scott MoMeHiarri Accauntiitil, 4 Albyu Plaeo> Ttauurtr. 

3owt buscN, 63 Hauovet Street, Carot&r r^ Miatttm. 



302 PtMetdlngg cf the Soeteft/ of ArU. 

Ordinarp Covnwilort, 
Prafcnor Potsu. Lu-Col. Bi^maASB. 

W. GAUiuiTit, A.M. Davis BravxTinN. 

AtKXtMDIlt BtlCK. J«S. HVKTBK, M. D. 

Sir J. RoBivo.i, K. [[, B«itKtiT KKxroit, 

GlLsEnr L. Finliv, C. M. Wilsok. 

JtMiH Bn.t., junior. Aleil. Brtsor. 



XoWMher 37. 1839.— Daxnd Maclagan, M. D., F.R. S. Iv. 
Vict-Prcaidu'Dt, in the Chair. 

1. Ewayon tlic Form, Method of Lttying', and Width of Oauf.'c, of 
Riiilii Ml Itnitwayg, PoJciiIati'd to mnciiRi? ttit^ udv-anln^M of Raitwiiy tm- 
veiling — wHli ilnuvings. By Mr Juiiiib A. Eiii§lic. Newoaatle-o-n-Tync. 
(1I<U.) Hufcrrcd to a Committer. 

2. Spcdnien cif Writing nwdc with Mr K. A. Siniili's (of Portia) 
"lodtlililB Irtk." Communitjjil^rt by Jimies Jwhoatoti DArling, Esq. WJ^ 
(WIS,) MrStnitli to forward a lioltlc of Iiis Ink, and an account ( ■•» 
mode of picpacing it. To he mibinitlfld lo tlie Kxperim^ntal Comn. iic*. 

3. Mr Joliri 9t Clair's iuipnjveil Riedioil of iiliicijiB' itnd tiining i' mA- 
ditiona.1 open String!), in liis mcthnd of incrtMrsiivg tlio Tone of Ibi V»^lib< 
The Violin, with lIio improved iuljiiEtnirtit, nns txiribiled, nnd tli* He- 
potl of tlic Committee Ibcrcou was read nod approved of. S^ir Joha 
Oniltiim Dnlyell, Kl. Cunrener. (S88.) 

i. Donation, — nc|>art uii tlic vmrious modes of Pnntiitj^ for tlic Ijlind. 
By lltc Etv. William Tiiylor of York, F.R.S., ffon. Muni. Soc.Artl 
1838. From the Seventh llcport of tho British Association. r^Dwrntod 
by tlic author. (tiCa) Thanka voted. 

S. Donation.— Mas H /.in c for t^t BUnd, No. I., printed in r^iised chit* 
Tiittcrt! (Ilomun Ciipitals nnd i.ovTercnge.) Aiigiist 18!S}, Conducwd by 
one of the Blind. Preseiiled by the Rev. William Taylor, York, K.K.S. 
— lloD. M«»i. Soc. Arte. {Gdi.) Thanks voted. 

e. Dr D. B. tteid reported to llic Society Hliiit atnLngementSore '.a pro- 
jfTGEs for thv Exit i bit ion of Models, proccEaca in the Arts and Mi.DiiTac* 
tnrcs, S:e. iind lie riUitcd tliat ih'ui exliibiiion is to be held in llie Assem- 
bly Hoomt, Wiaburgli, about CliriHtniJisTifxt, llie wholeRuit of apartmcnta 
iiaving been enf njid for tlint purpose by th« Sub-Committce. Tlie exhU 
bitioa is iuteudud to he on u gisnd «cutcj irnd to be open to the public 
for t<!Ei or fourteen duy^, ut a, ver^' Bititdl ehnrgc. 

The following Candidates were admitted Ordinary Mem- 
bers, viz.^ — 

Mi James Browa junior, 36 Urumnionil Place ; Mr Tbouius Ruajtcll, 
ironmonjfcr, ? Iluiitcr BquRre. 



18M Veceui^r.'^Thv annual Ci«iirr«l Meeting. Sir Jolui 




I» 



Proeeedingi of tie Soeieiff of ^rt». S^ 

GrflTinm Dalyc-11, F.A-S., President, in the chair. The fol- 
lowing communications were made : — 

The Re)>ort of thfi Pmtt Coiitmittee, air&rdiiig the prizes for 
SossioTi 1838-0, was read ; and the priaea were delivered by tho 
I'rONidi.-iit to the succcHaful C&udtdnti.'», with a|>|)ropriaiti ad- 
dr«BS(is. 

In conformity with the Report of the Comiiiitteo ou PreniiuiiiJi, 
the following prixen were awarded:— 

1. To William DAVtDsoN, M.D.. Glnsgow; for his "method of 

Decolor iitin^ Palm OiI,"iitLdorremovin^thc "bitter taste and 
liclieiious odour of Iceland Mose;" both read SOtIt Jiuio, 1838. 
— The Soeifti/'s Hmtormy -Vt/uw Mvdal. (&55 utid 657.) 

2. To Martvn J. RoiiEiiTS, Esq. of Bryn y-caeran, Wnles; for 

Ills " new method of Re-shippinjif a KndJcr iit Son ;" — rend 
10th April. 1830, with a Model; — printed In the Socioty'H 
Tr&n.'iiicitionB.. — Tlie Soaet^s Honorary Sihxr Medal, (6IS.) 

3. To Andeew FrFE, M.D., P.R.S.E.. V.r.S.A.. lecturer on Che- 

mistry) Ediiiburg;li ; for his Experiments en Photogruphy. and 
hiy Demon atrutions on that subject, given to the Society on 
27th March, 10th mid 17th April, and 3d July 1839. The 
resultH printed in the Society's Traniiactions. — Thu Soeirlf/'a 
Honorary Si'lrcr Medal. (832. Qid. 64 1 . and li&H.) 

4. To William Oalbkaith, A.M. C-S.A.. teacher of Mnthema- 

tics, Edinburgh ; for hi.t two papers on " Geodeticnl Surrey- 
ing and Trigonometrical Levelling;;" — read Hth November 
1838, and 13th Fcbmary 1839; — printed in the Soeiely'B 
Traniutctions. — 37ie Sodel^s JJonMary SiAiw MudaL 

(56B and 613.) 

77 To EnvvARD Samg. E^q.. P.R.S.E.. M.S. A.. Edinburgh; for Ms 
" Waving' Bar" for Eiigraver.s* Riilinff Muuhinea; — exhibited 
30th January, 183H ; — a Description, and Drttwing^or Mutlut. 
to be lodged. — Tfie Sot!it>li/s Honorarif Silvt-r Mfdal. (6tS.) 

5. To M<;s9rg Jom* Uryden and Sons, bell -hangers. Edinburgh ; 

for a dencnplion of tlieir " Bank-Sivfe Lock and Key ;" — read 
and eihibited 29th May 183!*. — 7»* Sneirli/'x Honoranj Sifvrr 
Medal, a«</ t/irec Sovereigm for a Lock and Key on iMg jmn- 
tipfe, to be furnUhrd for the Mmeum. (M7.) 

7. To Hr Dakiel MACFHssROii, bdinburghi for his "new Ma- 
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~«kiiif ht liftiuj? Stanotype Moulds frMn the TypeH," aiiS 
liU "n«w nirtliod of ItoJtinp tha Moulds ;"~r«jid adcI 
hlbilcil 13ih Frbninrji 1S39 ; — a Model to Ijb funiishod for ti 
Museum— We Socutp't Silrtr Mtdal, vottie Ten Savereign 

(61( 

8. To Mr JjLuss >Ursiiall, en^neer, XorthLeith; Tor his Mq 
del. Drnwingi und Dvscrlptioa of an " ln)[>nn(.-tu«nt ia th^ 
common tkiiith's Vice;'' n.>ad and Qshibtt«d 24tl) April Itf39l' 
— Tkf Six-irh/n Silr.T Mrdul, roiur Hiyht Svtvre^iffng. (G37-) 

B. To Mr JouN UiLCUEisr, Middle Arthur riaoe, Kilinlnirgli 
for kis Modvl and I>4wr)}>tioii of "ijuUUtuto Sot D< 
Spring*," (i|i|)Ued by faiiu with mooh sueaeiu to produce ih 

actioa of Bvir-closiiig va Duors of Public Offices, LtoUhi&i, &c. 
und which niay open either nay; — read and exhibited 27l 
Alurch, 1839.— TAe Society* Si'hvr Mtdul, ro/«« Fivv Sm»- 
reignx. (ti31.) 

iO. To Mr JoHK WijTTE, patt«m-driLWCT, Ediiiburgli.; for hufl 
" Esta./ on the State of Art. as applied to IJritiith Mnnufac- 
turus;"— read l7tb u.nd 24th April and l&th May, 1839 ; and 
his (front labour aud trouble lit brliigingr lhi8 importzuit sub 
joot before the Society.— <S«wa Sovereigns, (<^0l. 

II. To Mr D. T. HorE. Uupc!ench Place. Edinbor^; for bis 
troubltt iiiid (Ininings of u inL'Uiotl of ]ncr«ii»inp and Dioii' _ 
nishiu^ tha distance of the FIoat!> from the cenlio of tbafl 
Conimoii Pttddl«-Whe«l;— exhibiwd29th May, 1839 — n,rce 
Sowreigm. (583.) 

IS. To Mr JoMK 8t CtAlK, toiieher of tnusic, Edlnbui^b ; for 
model to bft furniiihod for tlie Socivty't; Museum of his '* Arti' 
tlcial Method of Aug:menliitg the Tone of (lie VioHn ;"— «x. 
hibitcd 12th Ducembur, IS3S, aud in nu improved form on 
i£7ih Novumbor, 1639.— TKrw Smertijftu. (SSS.) 

13. To Mr William Bum-och, bookbinder, Edinburgh, for oA 
iiiodvl, to hv furnished for the SocIety'H Museum, of his 
" Moveablu Stiuiip and Sliding Frame," — suggestc-d by hi-Ji 
AK a m«an« of diminishing the expense of Kinbussin^ the 
Boards of 13ook<i, partiiiilarl j in Cloth Rindin|{ ; — exitibited 
lOtb April 1839.—7«-o Sovtrei'ffm. (029.) 

Farther, wliile thanks wsro dito to ail wbo have twit ««inmiuii-j 
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cftlloiis lo lli« Soclfltj- diirhipr Session 1KS8-9, tlie special thanks 
oF the Society wrre ^\iici\ to the foItawlnKKeutlcnien forthilr ru- 
spcctlro camniuiiicftttone, although nut lodged iii c»iiipetitiou for 
I'ri«es : — 

1. To Sir John Robisos, K.H., Sw. B.S.E., for tils coniinuiii- 
catious "oil the beiit tuulhod of burning ^wn for supplying 
hpftt;" — r&iA Ulh Mnrch t83i) ; nnd "on the best method of 
iiurning gas For tho purpotio of illuuiinBtioti ;" — rimd S7th 
Mnrch 1S39. (5B) and SS2.> 

2. T[> JoiiK ticuTT Rlssbll. A.M.,F.R.S.B., V.P.S.A., ViiKlnia. 

ilouso, Gruuiiuck, for tiia pu|)«r "On thv Vibration of Sun- 
peusion Uridg^es, &c,," and 8Ug^Htioii» for •■ preventing m- 

jiirj- from tliis pnosc;" — rwidl Kith Jmiuur^' 1839. Printed 
in the Soclely'i) Transactions. (390.) 

NdU. — i'Vom th« frrvat iinportmioe of tlii* Hubjcct, the Com- 
mittee humbly hut nttOH^i^ r«cutnniende<l b> lh(> 8ooiety 
'lo reijiiiiit Mr Ruwijll to give Ihoiii notice whoncvur an 
oppoiluiniy iituy occur of ohtterriiigt the elTect. on th« 
Krvut ficulu, of u Gonetructioii on the priiicipk>« here laid 
itikwii by Iiiin ; nnd that, aAur bvcIi ubservatioii shall 
have h[>c[i iiiado, tha uiibjoct should bo itgnin takoM up 
by the Socioty. 

3. To Jons Scott RiisuBi-r,, A.M., F.R.S,E.. V.P.3.A.. Green- 
ock, for his Description und Omwinyt* «)' ii " Pertuct I'arallel 
Motion for Ilia L^mdiitul Marine Steftni-Kng;ino;" — read 13th 
M»roh. and Model yshiWlod 3d July 1h39. (dSii and fi55.) 

NoU. — The Conttuittee rcoonmi^codcd that a sum, not ox- 
ceedin; Ten Sovereigns, be laid out for n M(>d«l of au 
Engine on this iiririctpl^ tu be <tirni>^hed by Mr Hu<^!iell 

for the Society's Museum, 

To John Alston, Esci- of Ro^emount, Hon. M-S-A-, Hoii. 
Treasurer to tht- Atylitm for tht- Blind. Glosg-ow, for bi« 
" iipeciiiieiin of Printing in Relieffor the Blind, with Arohi- 
tectural EiubvlUsliinvntu;"— road mid ushibited I7tlt April 
183». ((i39.) 

To MuNGo PoVTOJi. Esq.. W.S,. F.R.S.E.. Foreign See. S.A., 
for Vvs " Notici! of u cbtap and .simplu method of prtparlng 
Pap^r for Fhoto)^aphic Drawing, in which, llic use of an| 
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Salt of ^Irer U <Ji«pen>«il willi -." — rend, nnd «pecuiien« ex- 
hibited. SOth May 1839. PriiiUi irt lltti Svciuly'ii TniuiM- 
Moiu. (CM.) 

TIm Society deaired it to bn uiid«r«UxKl, that all the Modtls 
lo hfi llinilshefl for tlieir Museum, for which tli« nbore sum.s havn 
Wen act spnrt, itlio<ild t>« madp to n. Sti&le, and to the Katiitfitction 
oTtbs Curator of tlK> Uuseum. 

TLp President liaving delivered the premiums to tlie sac- 
cessfu! candidates, arcoi[i|>aiii«dltj'Ji suitable ml(In*ss, concluded 
with unserving, '* Tliat many fair ttf^tiuiunie-t had been afTortl- 
ed vi the progress of ingonuity, inrentton, and improveuiuot 
of the Useful Arts, by tlie chiims on the Society's patronage 
for the preceding suason. Nuineroiu valu::ble and inter^ting 
couuuunicatioii!! had lieen also m»It.-. models and drawings ex- 
hibited, though not in competition. It appeared, likewise, that 
the nutives of Scotland were by no meunti of inferior geniiix, 
08 might be well expected, to those of other countries ; their 
education being excellent, their nrdour and perseverance in^ 
Bunuountable, invested them with qualities which could not 
hut lead to distinction and success/^ 

The Models, Drawini[«t, &o,, of fiivontioni:, &e (S4>«tdon 1838- 
9). for nhioli the Prizes have been awnTdod, were eihthited. 

The foltowing coiumunii-utions were tlicn read and exhi- 
bited, viz. : — 

1. Purt I. ofaNoticDODLtieLBw of Mortality in Bnglund an J Wales, as 
Oeiluccil from tlic JfiMt Report ai the Rcgislmr-Gcnpiiil, By Edwud 
Song, Esq., actuary, o North 8c DkvUI Street, M.S.A. IllusCmtivc dtaw- 
ing« VttK exMbited. (6;g.} Pari 11. of this pajx.T to bo rrad nt nest 
meeting. 

2. NoiincofaSimp]oCopyiitf Press. ByJamoa Ilunt«r, M.D., Couns, 
8.A. Tic mncliiui; w:is exliibite J) ami also spccitnuusof its performance, 
(076.) Thanks voted. 

3l Donation. — Brief RciniiTks illiislnitivi: of |]if evilsnrising from Piracy 
of Designs, By Mr T. B. Holdway, tcaclicr of priicti'Csl Jruwiug' [o Uic 
Honourable the Board of TfUitet'S for Manufactures in Si'uttuiid. Kdin- 
burgh, I83&. Presonted by tlic Audior. (fl77.) Thanks Totcd. 

4. Donation. — A Model, od & scale oroneiuch toaiuile, lUu£imtin^thc 
counlty round the Mvciui StnillHf with n Mcdiillie Eugniving ruled from 
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tho Model, bj- Freelutirn, wiib BaU'ii Patent Angl^ptogmpb. Fraseotcd 
br Cnptain Hcndetwa, W. E. (fl7&.) Thanks YOted. 

Tlic following Candidates were admitted as Ordinary Mem- 
bers, vi«. :— 

Henry David HiU, Esq. W.8., 2 l^icordy PInccj WUIiam Tliomu 
I'ham'ion, Esq., ttiniia^^t of tlic Slmidaril Ufc Aestirniictt Cotiipnny, 
2 Otorgr Street ; Jnmes RolIaiiJ, Esq. W.S., U SliindwicV Place. 

Ill tcmis of r.nw XIII. tlio Sociutj- nfpointed a coramitti-i to (iitdit tlie 
Trtiisurtr'a lioi>ks, nod to rcfioit tliercon^ and gcni-tnllj- on the Stole of 
tlic fundx of the Sof ktT ; tlic rcpott I* fco girvn in nt next meeting-, viK,i 
on 1J5lU .Tanuarv 11140. Thi- books iverL- laid oq tlic dibk'. 

\hth Jauuan, 1840.— DavUi Macla^Mn. M. D., F.R.S. Iv. 
Vice-Presiili-'ut, in the chair. The loUowin 



were made ; — 
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I. DMcription oriinlnaprovcmcDtontlK' Mcicurtnl Rcglrtcriiiji; Tliermu- 
incter of Ruthcrfoid, by wlilch tlie injury rret|uenllj- can»ed by tie conti- 
nued contact of ibo jstoid iu Ji-x ivilli llic mercury is cumplctely prevented. 
By Mr J<iliii Biiiiti, optician, flO Hmiover Slre«t. Cur. 3.A. TIjl' instni- 
Dicnt Viivt cxliibilcd. (tiUil.) Referred to n conimlttcr. 

'2. Esjiiiy oil I.it'y AMumnce, No. 11., bi-ing on i\\e EriOB of the noRU« 
System. IJy Kdwnrd Satijr. Esq., nctunry, & Nortli tit Darid Street, 
U.S.A. {l>78.) Tlie objection urged in tliia paper agaiuat tb<? present 
sy»tau iif biinuf in, fluil it pliiccs tlioim.crcHt.t of diffctnit cIiimm of nicni- 
hcre in opposition to cAeh oilier; ah d Hint it cniiblcatbc present members 
lo declare ndditiuns to ilieir onii policie.i, lUitt iitiiy liiivo to be paid out 
of the fnndc conttLbiiLctd by nticcci-diiig mcnibcn ; tind n. ctiie wa^ nicn- 
tloned in which confessedly a dmfl of tlili kind to tlic Hinount of iipmitdi; of 
L.1S4I,000 w.ai made iipoii tliu future members of n Aluiual Aeranmee 
Society, anil wiis pnitl by tlicni. Tlic objcciioii »!i» iiKUiivonrid lo lie 
nlrenj^tlieiti-d by tliu rciiuirt:, tlmt, ou account of tlic lutric.tcy of thu siib- 
jtcl, siicli injustice may be coinniitted witlioiit llie sinidliaci iiilrntion 01 
knoivledaieof evil, — Es^ay HI. to be ruidat next meetinff. 

0. Verbal Kxposilion oF Djiguettcotj-pe. Ry Andrew >'yfr, M.D., 
F.R.S.E., M.S.A. (W3.) After expluining briefly tliu mode of con- 
ducting llie procet's, l>r Fyf? stated the results of oxpcrinicDts in which 
lie had been engaged, with tltc view of illuslralinj; its riit'nntafc. The 
gohkn colour givrn lo the silver surface is, in lies opinion, not n mere 
eoiilLiis of iotUnCj luit an ioilid ii/nlviT, and when tins ia subjected to dm 
ngerey of lig-tit in tSe eflniewi, the nflifiity between the silvt-rnnd iodine 
is ivcakcncil on those parts on whicli the light impiuges, nnd licncc the 
iodino is, as it were, looactied from the ^iIvlt; conje-iuonlly, >vliun the 
pliiCu i* exjiowd lu tlie niercurial vapoursj the niereiirj iiillietis lo those 
pfirts only from which the iodme 1ui« bceu dctnchcd ; nf eonrsc whct« 
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the %bt hu not lieen stion;, and the iodine not coEDpletdy loosened, 
the mercurial coating is ten dense. On putting tLc plate into the bjpo- 
■u1pbit«, tbe iodine is washed oW, and there arc then exposed two distinct 
metallic surfaces, a silrer and a mercnrial one ; which, reflecting the light 
diOercntljr, brings out the image. That this is really the nature of tie 
action, Dr Pyfe considered to be proved from the results of the experi- 
ments detailed by him, by which he shen'ed that representations similar 
to Daguerreotype can be procured by placing on one of thejpolisfacd plates 
of silver without iodine, any object, such as a profile on paper, moistening 
the paper to make it adhere to the silver, and then mercurialising as re- 
commended by Daguerre. In this case the mercury adheres to the me- 
tallic surface exposed, and when the paper is removed, the highly polished 
silver covered by it, is left resplendent, and thus gi'vcs the dark proSle on 
the white ground. Specimens of this kind were exhibited. Similar eSects 
are produced by exposing other plates, such as tinned iron, glass, and 
many others. If, when silver is used, the temperature to which the mer- 
cury is subjected be raised to about 400, the mercury adheres firmly to 
the silver, and accordingly the image is not apt to be rubbed off as in 
Daguerreotype — Experimental illustrations were exhibited. Thanks voted. 
Dr Fyfe was requested to g^ve in writing a short account of his iDterestirig 
experiments. 

4. The large model of Mr Ponton's Galvanic Telegraph was exhibited, 
and die principles of its construction explained, previous to its beiDg de- 
posited in the Society's Museum. (682.) Thanks voted. 

The following Candidates were admitted as Ordinary Mem- 
bers, viz. : — 

1. Mr George Potts, cabinet-maker, 14 Scotland Street; 2. Tliomas 
Thomson, Esq. W. S., 25 Melville Street ; 3. Ale}:ander Fleming, Esq. 
W.S., 2 South Charlotte Street. 

A Committee was appointed on the suliject of the Ventilation of the Hall. 

29/A January, 1840.— David Maclagan, M.D., F.R.S.E., 
Vice-President, in the chair. The following communications 
were made : — 

1. Essay on Life Asiiutanee. Part III. being, — On wliat constitute the 
Profits of a Mutual Assurance Society. By Edward Sang, Esq. Actuary, 
B North St David Street, M.S.A. (G~C.) 

2. Description of a process for multiplying Pliolographlc Drawings. 
By Mr C. Galpin, 1 Lowther Arcade, London. Specimens were exhibit- 
ed. (680.) Referred to a Committee. 

3. A Map of England and Wales, for the use of the Blind. By John 
Alston, Esq. of Rosemount, Honorary Treasurer to the institution for the 
Blind, Ghisgow, Hon. M.S.A. (C84.) Referred to a Committee. 

4. Donation. — Tlie Transactions of the London Electrical Society. 
Part I. Comprisu3g Papers read during 1837. Presented by Mr B. M. 
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CUtte,pkiloM{4iUiiilinitraant9)Umiik«r,SiniDd, London. (liSfi.) Tkiuki 

'lliti following CtLndidatM w«n balloted for anil ndmitled at Ordnary 
Uiimbtn, viz. 

1. Butbttrlsnil Mnckuni^ic, Esq., S4 Cliarlotte Squarv. 2. Chulcs Piru- 
.tnn, Bsii., AccouDiani. &9 Qcorgo Stecct. 3. VVillinm Wood, £s<i.t Sur- 
geon, 9 DamAwiiy ^innl. A. AK-sandcr Bprotl, Esq., jr. of Gsrnktrtc, 
H Coiites Cr«L'(.'iit. fl. Walter Calvctlcy Trcvchiin, Esq. (of Wallbj;- 
lofi, N«wc(istlo-OB-T\(n-,) 108 Prince'* Sttcct. fi. Hobcrt Christw, E«q., 
Accountaut, lA St Andrew S^iunrc. 7- WUlinm Wood, Esq., Accounc- 
ant, 8 Soulb Chorlvttc tjlrcct. 8. Tboniw 8[>rntl, Ex)., W. S. 23 RutUnd 
Sijitfirc, II. Henry Qeorgc WnUon, Esq., AccouuUot. StAndrcw Square. 
10. ticor^e Crosbk', Kjtj., Kalionii] Bnnk, St Andrew Siiuaic. II. Ml 
Willijim Nicbn!, I.illiojraplier. 27 Huhovlt Siccct. 12, Jiimcv l^rowii, 
Es'i., Accnunlnnl, 04 Ci'orgc Street. l.T. JamrH T. Mntmy, Esq., W.B., 
31 (Jiicoii Slrwt. 14. Andrew Tawfie, Esq., W.8., 15 York Placr. 

Jirliii AUidiit Rsq. uf R(iBi.-ii)OUDti Qlns>j0w, wax, iit liU ovrn request, 
mbU-d to ilic lint of Ordinary Moinlicre. TIkj SocicI^- resolved tlmt be 
tlioitid still buldthedivliiivlioii of llntKinir.v MtRibcrprcvloimly conferred 
upon lilm. 

Tho Report of the- CommittKC nppointei! to audit the Trw- 
siirer's Books; and to report tliereon, and generally on the state 
of llie /tmds of the Suciety, was read and approved of. Mr 
Hume, Cr-iivencr. Tbanlis voted to tho Committee. 

TUo ProiiUt-nt ^{riiiited dUt-Iiiifgt! to the Trea»iirer, in termi 
of the aliovc Report. 



12M /TeSrHflrj^, 1840.— Sir JoImGralmm Dal^ell.Proadent, 
iti Uie cliair. 

The draft of au Addi-esH by tlie Sotiety to liuv Mnjosty tlie 
Qiipcn, upon the ocpanion of lier marriage witli his Royal 
H i^'lme^ Prince Albert of Sbxo Cohiirg and Gotha, which had 
Iiccn prepared by the President at thy royuofcl of a Committee 
r)f the Council, w»k read and unanimously approved of; and 
uftor hoiug writtt'n uiit, and signed by the PrcBid^ut, Vice- 
Prosident, Secretary, and Treasurer, and sealed with the seal 
of the Society, was oi'dered to he presented in any uiiintier the 
President may IhiiiL proper. The Address is of the following 
tenor, viit. : — 

" To llic Queen's MoAl Excrllunt Ikfajesty. 
" Alost Onieioi.19 Sovcn'ij[ii, 
" Wc, the Soctef , under j-oar k>;:iI paimtuse, iiutitufed for Uu lEa* 



MUnffoaKfu of th« UmAiI Arti in SooUaad, liuinbl}- ippnuusli tTw Tfaroiw 
l^eftv oar Ifenvtit oonjtntuUiiun* on jour Uajctljr's uoioo vritb tm il> 
kutriouf Princ«> mlnmcd b« •very moml virtue. 

" Wo ju^ully tiiu] so Biuficioua ■» nrvnt. u unu :tffordinj; Lbe fiilrest 
praoiM of oootrilnitin; to roar lUJosiy's pnnoiuil fcUcitr, nod of coo- 
Ibitimf permuHnt 1>cn«flu on llir Hriiish ein|ui«. 

'* The pnblie uid prirale w dfon- of yont Majesty — a Sovereign -whose 
tnutKcnitent cxccllcocu bu rooted tlic afTrctioDS <if her luy-n) people — 
cscilm in us tilt) dcq>est intcrfxt, Bud calls forth the loudc-st toetitnonin 
sf our ansiotu (ore, out duly, and vcncmtion. 

" U'o doubt not thai the distinguished pnrtncc wlioiniibuiplciucd j'Oiiit 
Majesty lo sFl4.-ct from RDiung llie Princes of Europe, wigcriy proHting by 
jrour wise «od worthy eutmplv, will vmiiUlc an ciuol &Tour fur tbv good 
nod virtiiou):; and tlui the nine solicititdr for tbi- nalioiinl prosperity, 
trliich >uur MaJcMj hns ccr tiianifi-itcMl, *ball be nlikc cherished !ti lib 
br««al. 

" ThcDce du nc iii^pir a new and glerious cpodi for Britain, in th« 
prmisc and ailmiraiiun of the wotld. 

'* Wc Irusl in the Woi^ily of lienven lo soften jihit pillow, and to 
•Uev your path with Dowcrc; tliat yotir Majt-sty and your Jtoynl Con- 
sort sluill reap all the luippliit-io tvhtrli on earthly votidilion can bestow ; 
and that tlic prcciont fruits of vour union, inlieritin* the virtues i>f Ihoir 
parents, sbaD h« n»mTi1 (o cnibelliih the >pl(.-n Jour of tlic Thiooc 

" That Uic Almi^'hty Disposer of human dcslioU-; may guard your 
Uajesty with an iinpi-uctrfiblc shield, »nd that, uuck-t Hi? Divine proiec - 
tlon, you may lie lonp preserved in iiiuntcrniptfd sL'curit), peace, ami 
comfort, to rway ttie Scrplrc orcr tbix rciioxTtieil and powerful Kmpirc> 
is our corneal pmyer. 

" Signcil in our nsine iiml by our nppointmcnt, by the I'reeidenL, Viec- 
Pictidcntfi. Secretary, and Tocn-Miircr, and sealed nl Kiliiilnire-h llie twelfth 
<lay of Fehttiary, !n thi? ytar one tboiiiAtitl ci;*ht liundicd and forty. 
(Si^cd) "Julia GKtiiAM Daltkll, fraidtnt. 

" David MAOL&aAX, M.D., Viet-t^ttitient. 

"Rd- IIdstrk, nce-Prt*i<tm(. 

" Jame^ Top, Seerftary. 

" JoHd Sport MoNCBiHPP. JVenrtiiw."* 

The following coiiimitiiioutioii« weiL- then made: — ■ 
I. Eawiyon Life Aecnmnei-, P.irl IV, leiujf, — On the only ctjuiUble 
mediod of dialrihiiting Jie rrofite of a Mutual Awrurance Society amon^ 
llie Member*, lly Ed ward Sung, lUq., acttmry, 6 North St Darid Street. 
M&A. Thanks voted. (070.) Tim branch of the subject ofl.ifo Ab~ 
■uranee being now concluded by Mr Sang, n debate followed, in which 
Messrs WooJ, Mure, Kini:iy, Kmscr, nnd Gibsi^n, tmik ii part. WHIe 
sevenil of tin- siviiUTs diiririd from Mr Sang in many of his views, llwy 
all agreed that tlif< iIimiIk of tlic Soelety were due to UIid foe bringing (ho 
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mbjcct of Lib Aasuranco before iho Socictr, mid in prrticubr for liis «it 
pturition of the errors of the &on»» syaicin. It was iindoretoocl thnt popcn 
Utkiog, in sonir ri'^pccts, tin rippii.MtK ticw of llii.i intrioivtc subjuctntc lo 
be giTen in and \vi\A bcrom iKt Society. 

2. Oo a. Huw SiJilo fur llti: TlunmiuiL-ur. By Janica Illiiitcr. Esq. of 
TliuTStan, M.S.A. Tlmnk* voted, itnd rcrcrrcd (o ft Commit lec. (G88.) 

3. On u new kind of Ini, oblitcrnlcd witli ;;rc«t difficiiltj. Hy Andrew 
Fjff , M,D., F.RR.E., M.S.A. Tliiitiks voted, nnd referred lo ii Couiniil- 
tee. (tiSlO 

4. Donation — An A<.e<miit of a Series of Ex]>criniciiU iiiftdc willi a 
largo Mngiicto-ElL'clriijut MBcliiittf. nylfr E. M. Clurbii, jihiliiBopbiciLl 
Insttuinunt-iiiiikcr, Slrnnd, Loudon. Pie^enLed by tiic Anllior. Tliartks 
voted. (Ii86.) 

The tbllowin'!; Candiiliitcs verc ailmitU-iJ uu Oi-dmarv Mfiu- 
bers, y\7.. : — 

JoIlu Cockbuni, Eitq. A Dounc; Tci'mci;; Johu Fmicr jun. Esq. (of 
Standard Lifo Aidnrunce Office), 23 Scicniici Street ; Tlioinaa Scott, Ksq. 
accomitanl) 10 St Aiidtrvr Bijiinrv ; lliii^h 6. Janie.-*, V,&\. Edinburgh. 

26M Fcbrimiy, 1840. — Sir.Fohn Graham Dalvell, Prcsitleiit, 
ill tht diair. The fullowiiiif coinmunicatiou* were nmde: — 

1. Notice oil tilt; tisu of Drue's or C<)])per Pliites, having Uioir aurfiiccB 
Silvfircd, for prodneirg Pictures by the process of Hi^fucrrcotvpe. By Mr 
.InTiu .Adie, optician,. "SO rrincc's Rlrect. M.R.A. A sprrincn was esliibited. 
(602.) Kofetrcd t(v .i Coinmitlee, and to bo printed. 

2. Mvdnl and Desertplion of siti litipnivtid Itiiilway CroKKing. Hy Mr 
John Meiklrjoo, cugiacet, 31) Home Street, EdinburifU. (683.) He- 
uiilted to Messrs Grainger and Miller to ley jiraclieally, 

3. Vcrbnl Notice of Sir W. Bu ra ct's Process for the prcvcntiofl of X>ry 
Hot ; with illustnitive speeieieii<i. By 0r P. B, Keid, F.R.S.E., M.S.A. 
(COS.) This process conBi«t.f in njiplying ii solution of ftluriute of Ziuc 
to tho cloth or other siibstanee to he preserved. It ie very much cheaper 
than where prepanitioQs uf Mercury lire used ; and to simw liow well it 
acted, Dr Heid exhibited two sets of sjieeiniens, in tvery respect slilte, of 
lioldiers' cloth, snil doth, topes. &c,, whidi were plaeeil smd kept for si 
yent in one of the dnnipci^t ctllaCE \\\ Somerset House, the one set beiDjr 
in their natural sintc, iind the other iinjircguated widi the Muriatu of 
Ziuu; uid while the foriuer irvxv quite rotten, had lost ibdr colour, uiid 
wrre easily torn lo frugmentu, the latter nc-re as ftitsli in colour, and uk 
strong ia texture, an wIilu they were put in. It is uudtTstood Hint u 
p»leiit hua. been lukeu uut lu »ieeiirc llii^ vjtlunhlc invention. The ihnnks 
of die iiocicty vreru given to Dr Ildd for exhibiting tliu spcctiucus. 

d. TheIto})Ortof theCommtlleoon Mr Duuii's IinprovemeHtoiiilie It«- 
^'Rtoriag Tliernioini;tur was rend ntid sjiprovud of. Dr Fyfe, Canveucr. 
5. Tho Kdport of the CciiiRiitiGe on Mr Quipin's Photogruphic pioauM 



S. Tlie Krpoft of Ike Caranltlcr en 3tr finalar of TlMntona m« 
Beak An die 11maioinct<Tr itM rmI biiiI spproTtd at Dr Fjfr, <^m> 
vtaer. 

7. Hi Bu)f[ oUunod Icaro lo print the mnxinin^ pnn of hit Ccnf m 
UA A«ttnnc«, whlcH •• to be tttA at next meeting. 

I. Thn fullowiDg Ciinttidntcs «-vre admitted as OrdiDar; 
Mciuliera, viz. : — 

I. John 0. M. Buit, M.I>., 8 Basic Sttrat; S. Robert Ccnran, En>|. 
Wj9., Ofest Kinff Stmt ; 3. Ha^ R«id, Kk|., iMltuet en Chm&^tj, 
34 Nicobon Stecrt. 

II. The Kxperimcntal Comaiittpe rcporteil the election of 
tlicir Officr-benrers for 1840. Mr Ponton, Convent^r. 

III. A L'ttiT IVom llif Sccrftarit;s of die intended Kxhibt- 
tion of Arts and Mnnnfactures at \ewcaaU(.-uu-T*rne wan r««t^L 

The Si-tTctary nnd Curator vrtre nppomted a C<mimltt«« to 
Hi»wor till- letter, and with power tu fceiic! nny models, &c., 
which the Newcastle Committ(» may desire. 

11/A Marrh, J 840. Sir John Gndiiun Dalyell, President, in 
tbe CJiair. The following comuninications were made : — 

1. Ob the Compiitaiivo lUumiDntiD); Power of (liflbrent kintls of Uw 
Burners. Br Amlrrw Fyfe, H.ft., F.KAE., M.S.A. (804.) In Ltying 
Uw 4!oinp«rativo ilhnmnntini; poivi-r* of (litr?rci]t Gaa-Bwnciff Dr Fjfi' 
aUiU'il Clinl lie touit u MR]tIc Ji-t-barucf, ktinmis >ril}t a ^amo or 6 incbw 
in Wutli ^ ll" standArd, in whicli cace he liail it so adjusted aa to bum 
»siicll,v one taoi per hour. Anutnui^ tlic liglii ;^iri-ii lijr ibis banier, as 
Dnu nved, to W a» - - - 100 

The Irglil givtn by :l fish-Uiil for an equal con«t»pt 

of([Mi» .... 14Q 

Ry a Hat-wiiijf, about - - - • 184 

By ail Aix:ii>U (24 holes) - . > iqq 

Accordiiiply, fur v<iiiiil ciHM'iinpW (if jr"*, ll"- inlHiiioniil ]i»hl (rivi-i», 
over and ftlior('tliiifuff(irtl«<l liy ajee, is, by the Fiah-tail 40, by th« Jfc.t- 
irlnjf Hpwarch of Oo, and by ftii Argwrid 80 per cent. For llii.i piirpuw, 
hoivcvrr, it in npcewnrj' to use iIip risfc-tail and Hnt-win*, burniitj^ vitb 
Ilicif fiill fttppty of pas, tiatl to Iibtc ihc Argand wUJi m IUjuu of iiboat 
tbrco incbcj'. On increaainj^ Xh-i nutiilifr of bole* ia llic Argusdi ibausli 
tlie qnamity of gns con*nmcd becomes gneaterj tlie comparative iltiimina. 
tln^ poorer is not nu^mcnted ; tlie increase in Bflit being tnncly propor- 
tionate to tlie enlaKred exfCfuiiture. From the niimemus raperimvBls 
w1lic^ lit! had pcrfiinned, Pr Fi-fr sMtcd that he huA come lo the roneJu- 
ston, that the Argnnd is by Rir the most MonomiealmMhodof coMnjniiiB 
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g'«s«itionri1uiiiin«lioniB(bc onlyobjcci, andprovidrd, of coucso, sonmcb 
li^tit 1!) rcrjuiml; and tlitit tlic *ingle jet i> tbv most tinptofi tabic, and 
oughc ncri-T to be unvl. Wlicn the ligbt of a cingle jci only U required, 
lio iiiuiitiuDcd diuc it la muth bctla \» liavc s bunicr willi two or tbrct 
lioiu ao iimr I'Ufli iilliur cimt [tii-n- sluJI Ur only oiic Qiidic. Wbeu this 
ia BO iiectl aa to ;<;ivc the lj;^lit of » jet, It coniiiniieflA-om 10 lo £0 ptTuuut. 
lew of gas, 'thiis cmisiit^ a %t<.-ax Euviiig tii tlio«e wlio liurn by niuiur. 
Thanks voted, and to be ptiatcd in tLc TiansactloDB. 

2. Model and i'caoriptioa «f Appamtus for Hiviuff tlie Evca of personM 
fnllirii; inlo iinj ludi «t siaiiding wiitcr, on tlii' jtrn giving wnj*. By Mr 
Ofivirt Kiiy, Pluinbcrnnd Giis-filttr, 18 Pivilon Btrfcl, NowInRlon, Edio- 
burj;Ii. (BM.) RHi-rrcd to a Committee. 

n. Es^ny on Life A*siiratiec, Part IV. — On tbt- money vnltics deduced 
fmm itic virions Dills of Mortality. By Edward Baii^, Est], Actuitrr, 
Edinburgh. (875.) 

iVo?f,— Mr 8;ing ohtiiiced |KnniK*toii from tin- Bocirty, m n former 
mcclinn, lo print iLla [lurl of liia Egsny, iilun; witli Uic pre- 
cediii)j: I'lirts, in order tliiil lIiosu inclined to dixciiM i]i« subject 
might bnrc the m-Iio1c fully before Ibcui. 

A dvKCtmian followed upon Uicse Essays, in which Mexm Borthwick, 
Wood, Fiiday, and %«a^ took ft part. Mr Wood ojipofcd fomc of Mr 
8ai))!'H doocrinrs. 1'tiniikii rotod to Mr Ssng, and Che Esuyt ordered to 
hr printed in t!ni TniQitaclionB. 

4. Itr-ni.irkfl on !\ portion of an Eawiy road before l!i« Society of Arti: 
for fx-atJaud, Jaounry I&40, oa ihu subject of "What couBlitulc the Pro- 
tiu of n MutuKl AfMiranoo Society ; nnd oa tliv only c<)uititblc mvthod of 
dividing itiese amon^ llir Mriiilicrs." By u MEuiiKa of tbo Scottish Puo- 
viDKvrlxMriiUTiOK. Fr^nlcd At London, Ft: brunry 1840. Commuuenlcd 
by AtKX. Hkvkox, M.S.A. (701.) 

AW*. — Mr Bnt*0!i proposed tliat this printwl pnpor dtoold bo read, 
liy permission of the Society. 

The Society held tli.il tlir Paper being nnonymons, coiild not be read 
as an originwl Coin won Iwttlon. Mr Sung then moved, llint the Paper be 
rond na part of thi' di»<^iiscii>Q on lus I^ssay. Agreed to. 



I. Tiie following CuudUates were elected as Ordinitrj Mem- 
bers, y\%. 

I. Wm. WallncB Frfr, Esq. Writer, 11 Clarence Street: 2. Pattick 
flhaw, Hsc|. Advocnte, «2 Norlt. Ft«dcrielt Boeet; S.David Conoack, 
Kei. f;.8.C., 4 Pitt Street; 4. Wm. Tumbull, Kaq. (of BoyaJ Baaik) 
L'O Gn-iit Hiimirt Stnxt ; Tu I>, Berwick, Fjftj. Insunncc Company of Scot- 
land, 10 81 Androw Sijonii!. 

IJ. Mr Alexander Rose, Lcctarer on Mmt'raloj,';- and Geo- 
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(iogjr, Edinbut^h, pmently nn M'oeiute Member. «■»» el*ct*J 
an Ordinary Member, in ciMiformity with I-nw II. 

III. Tbo Members reccirod the jtrintcU Annnnl Atistrat-t vX 
ihe ncci'tjtt anit Kxppnditiuv of tlw" Society, — ajul t»f Uhj 
Fatxls nnder iu inanagument, — for the Sesslan 1838-39. 

25rt March, I8l0.— David Maclugan, M. D., F. R. S. E., 
Vioe-Preftideut, in the Chair. TbcrollowingcomnitinicHtiens 
\i9Vt made : — 

1. lUnailu on lliv Prolibt »r Lifo Aarannoc Companies, nad on tbe 
Diridou of lliosc i'rofits. By U'illbm ^\'i)0«l, Esq. accountanl, Rdb- 
buigh, >f.9. A. (7<K)<) Tli« ttuLjccl Tra» dUciuMd by Mr Sang^ Htul Mr 
Wood. Thaiik> vot«<l In Mr ^Voocl, wbo wu requested to priot tbo lopcr. 

8. ITcccriptioD of u Xlitboil of DraiviDg, by a new process, called 
'• Drnwin^ in CatboB," Ini^cnlwl by Mr C. Galpln. 1 Lowtber Arcade, 
Louilou. ^pccimena wcfCFxbJbitrd. (6f)l.) Tbnnks votoi). 

3. Mr Moon exhibited a pl»n of n Dioptric Orrary, on nn entirely new 
priHci|>l*- — inrcnlcd by fiini. (70R.) Tlimilm voU-<l. 

4. Tli« R«{ioTt of the Coinniiitcf on Mr Wli\tv's Oiillinv of a Plan for 
piOlecdnifPalterm front Pinu-y, wns rend tiniluppfovedof. MrWhj-tock, 
Coni'enor, A eojiy of Mt Wliytc's Outline and of the Uoport, were or- 
dcmt lo be [rniiMiiittcil \a Mr Ktniik^rtoii Tccinant, M.P., ubn \\a» turned 
hit oltc&tion very tnueli lo (bis subject. 

A. Mr PoDton luade il vvrbiil com iuud tertian relnlivo to liU Larini* oU- 
tntncilaDagiicrTrotypcinipreEHonon t)ic lithographic etonc. lie was rr.- 
quetited lo give in a written notice of it, or to exhibit apecimeii*. 

0. A Lcller-slit and Bus for Iitni.-'i' or office door.', nrrang^cd to inert 
the dcmnnda of the new po«In(>r iyeti^m, w^min^ tlic family that (hi; 
leUcr- currier lias bcca there, wiiliout ilut.iiinng him, or n-niilring iho at- 
tendance of tbc servant of tbt^ InmiEy, anrt nt the gfinic time providing for 
ilic mfcly of tlic letters, by Mr Spcnce, 60 Great King Strectj M.S. A. 
The one niadL- by Mt Duiio, fur Mr Spcnoe'^ door, was exhiliiccd. (702.) 
TluiiikR volcd. 

7. DonalioD.— Rcmiitliit nn M. .^rago'a Btateinvnts re^-itdbs^ the hi- 
vuiitiou of the Stcivm Kn^ino, iit Ihe flistorienl Elog-o of Jntnes W«tl. 
By IIiigT) Hcid, Fsf). M.S. A. tiicturtronChuiiiintn', F.i1iiihitr°li. Printed 
at Glnggow 1840. Presented by ihv .'lutliur. (70*.) Thanks voted. 

3. Donation. — De^criiition iinil Plates uf Hcani and IJavie.i'Piileiil Im- 
proved Boiler for Gt'nuriitiiig Steam. Healing Wrilerj and other Ftuid». 
Presented by Mr E. M. CInrlic, pliiloisoptiical instniuictit-iii niter. Strand, 
London. (G87.) Thanks voted. 

1>. Donation. — Spccjniet of Maps for the Blind. PiiiKcd at tlic lOMi- 
luliuii at DoGtuii, United Statce. Presented by John Alatwn, Em|. of 
Koieiuounl, Hon. MjS.A. C^a) TliaaktvoUd. 
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Tiic following Coniltdatc?a were elected bs Ordinary Mem- 
bers, viz. ; — 

l.MrWUIiam BUikic, engineer, PniiiniiTc Foumln-, Gdinfanrgli; 2. 
Tlionins Lcbuni, Ksi]. S.P.C, 7 Tovjol Row; 3. IIoIiiicb hory, Ejq- 
iicconntnutj 13 QlouccEtcr i'lncu ; 4. TltDuiux 0. Scott, '^<\. W.S., 33 
Ilrriot Row. 

15rA April, 1840. — \Viniam Galhrnitli, A.M., Cminsellor, in 
th« chair. Ttie following communications ivcrc made : — 

1. Ou the construction of Circiiliir SignnI 'I'oMcrg, Hy Edward SsTiif, 
Knij.. M.S.A. (700.^ MrSiiugproiuistd tuKivcu Modal. Tlunik.t voted, 
Mid (lie Paper ordered to be printed in llic T ran taction «. 

2. Remarks on ttic mctliod proponcil b; Mr ^nnj; for deducing Uieliiw 
«r morUilitj- in Englaad aud Wak* frotn the mortuary T«Kt8tcrB for 1838. 
lly Williiini lijniis. Esq., S.S.C. 18 Georga Street, of LioeuMiI ViettuiUent' 
Assurance Company. (712.) 

A diuciission folloui-d, in vrliicli Mr Sung und Mr Inf^U tiinlt u jmrt. 
lliiinlis \ated i and Mr Inglis ntia rvc|UcsU'd to |irint liia papers. 

3. Donation — On the infliir:nco of artific^ifll liglit in onuainj; impaired 
virion ; nnd on boiuc mctlioits of prcvcrititj^ or U^ssriiinx lU icuurious ao- 
tioii ou Iho eye. by JnmcH Hunter, M.I). (M.5.A.) surgooii to the Eye 
Disiicusary of Edlnliurgli. Edinburgh, 1840. Prr«iited by Ihc author. 
[711.) Tlwiike vuttd. 

4. Donalioa — A series of (.'iijiit en^nivcd portmJUi of niijncnl IiorolO' 
gt»tB, vis.i Touipion, Oraliant, Bccllioud, llaniaou, Ellicol, Mudgv, Ar- 
nold, and Reid. Ptosented tiy Willisui Auld, Es>j., 07 Great KmgSLreel, 
Edinbiirgli. (70fl.l Tlmnka voted. 

In coiiBci]i!Pncc of lb« tinif (iccu|>itd iu rondiiij^ the previous comniuni- 
ciitiuiit^ auvenil otliora wure postponed tit) next nii't;liDg. 

1. Tlie I'oltou'ijig caudidntr wns elected a$ an Onlinary 
Jk'iiilit-T, viz 

Julm A. Macrae, LL.D., W.S., 1h Diik« Strccl. 

2. Motion by Robert Stevenson, Esu. " That from the 
ttiimiiciit-'cmt'nt of iipitt Session, the days of mcctinjf he changed 
from Wednesday to Mondny, at the iisnal hour, keepinjf eleaf, 
UK at present, of the day on wliiih tlif Royul Socirtv hold their 
nicrtinps." This motion wft.s ])artly disciiascd. and adjourned 
till next meeting, to give time to consider of the jirojiOBed 

3. In terms of Iaw XX. the list of prizes foi- Session 1840- 
41, us prepared hy the Council, w.-t» stibmitlcd Vi. the Soeietr 
tor apjirgval, U waa ado))tvd as altcrvd. 
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An answer was read firom Mr Emmerson Tennent, M.P. to 
the Secretarj's Letter sending him Mr White's outlines of a 
plan fw preventing piracy of de^gn, with the Society's Report 
thereon, acknowledging the communication as being* one of 
great importance, and that he woald lay it before the Com- 
mittee of the House of Commons for their consideration. 

29^ April 1840. — Being the last Ordinarj/ meeting for 
the Session. Sir .John Graham Dalyell, President, in the 
chair. Tlie following communications were made : — 

1. Modtl and deacription of ImpiOTemeDtB in coonoction vrith his 
■abstitute for door-springH foe doon opeoing either way ; pRrticularl; for 
double doors. By Mr John Oilcliriat, 14 Middle Arthur Place, Edin- 
burgh. (713.) Referred to a committee. 

2. Model, drawings, and description of the best form of laiU for rail- 
wavB, and of the best manner of laying them. By Mi Thomas Evans, 
Dowlais iron-works, Merthyr Tydvil, Wales, — the patentee. (G99.) — 

.Jleasrs Grainger, Sang, &c., requested to give their opiaioo of these rails 
at next meeting. 

3. Description and drawings of a new turret clock, in which the smallest 
watch, or clironometer, or a common clock, may be made to move the 
largest dial hands and striking hammer with the utmost accaracj, even 
in stormy wcatlicr ; with a new apparatus for lighting the bands and dial 
at night, and a plan for having tbe clock wound up by the force of the 
wind. By Mr James Gall, junior, printer, Edinburgh. (717.) Thanks 
voted. 

4. The report of the committee on Mr Gavin Kay's boat and apparatus 
for saving persons immersed in the water by the breaking of ice was read 

"and approved of. • Mr Crawford, Convener, (693.) 

6. Donation. — The Polytechnic Journal, Vol. II. No. III. for March 
1840, containing an account of the art of printing for the blind. Presented 
by John Alston, Esq. of Rosemount, lion. M.S. A, (709.) Thanks voted. 

6. Donations. — Specimens of printing from types in the office of Neill 
& Co. printers and typefounders. Old Pishraarket, Edinburgh, 1840. 
Presented by Messrs Neill & Co. (710.) Thanks voted. 

1. The following Candidates were admitted as Ordinary 
Members, viz. : — ■ 

1. John Forrester, Esq. W. S., 8 Drnmmond Place ; 2, John Macandrew, 
Esq. S.S.C., 28 Dublin StrceL 

2. On the motion of Robert Stevenson, lisq., it was resolved, 
almost unanimously, " That from the commencement of next 
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session, the day of meeting l)e cliangeil from Wttlncsday to 
Monday, at tht; u»iial hour, keeping clear, xus at present, of tlic 
davs on wliicli tlie Royal Sock'tv hold tlieir meetings." 

!J. Ou Uie motion of Mr Dunn, curator of the Muscnio, it 
was resolved nnaiiitnouiilv', " That a conimittfe he ujipointtd 
to in<|uire and i-ejiort, whether the present arrangement for 
bringing out its |irinte(l Transactions should be contiimod, or 
whether acwnc otliei' arraiigenient should he suhstituted." — 
Committee appointed. 

4. The li.st of jiriacs In lie offered h)- the Society for sesiiion 
lS4tJ— II. a^ altered nccunliii«[ to the rcsulutions of last meeting, 
w:is siibmittf^rl in proof, and, after sorao alterations, was adopted, 
and oidertrd lo be printed niul ndvcrtisi'd as usual.* 

13/A Ma^ 1K40. — l'''irfit »^raor(/wMrv Mvctinf^fw this Sus- 
sion. Sir John Omh»u> Dalycll, Fi-esideut in the Clinir. 
The following ConimunieationK werp made : — - 

1, Uii tliu cuiiipnnitive Ili.-atin};I'imcri>f itifli-rviit kiiiil.t iif (InS'lninirni 
unvd for Illiiminnlifin ; und on th(> ho*l mcflii* of tiuminjiGftsss a sontcc 
of Kcal. Hy Aadrrw Fjfe, XM)., r.R.S.E., M.S.A. (7o70— I" " ?«- 
lions piipcr Hr Fjfc eUtcO, tia llio results of Uis cxpcrluicuts on tin; ittu- 
miitatiiig power or 4lifieri;ni kindu uf gtui-liiiraeni, tliat, tnr cqii.il eoii- 
suini>t8 of gas> tlic lijfUt glyca hy jvU heing conaidcrcil lis 100, Unit h^ 
ftsh-tailfl is na about HO, bv bat-wii>{^ ss about IGO, by utgnntU, to €tM\- 
Rtnictuil lliiit ue tlic Pnnic must fotm one continued ting:, nliout IftO. 
Kroin llie nuuitTous experiiii(.'ni.s on ilit* poin|'itraUvc limiting |)ow(t of 
till- snitic linnicr*, lie foiunl llirit llio hint f volvtti was in proportion, not 
to tlie light wliicli llicj afTord, but to tliL' rjanntily of (fiis consumed, nucl 
t1in.t tilt; Millie h also tliu cue vriictc tlie giut ix hunted on win* ganxf, 
a. proctiec now ifcncwlly foHowc<l wlicre k"* ■' ''*'^"' ** ** eouret .of 
Ileal.. Accordingly, when y.is !s to be usclI for tliia purpose, it tx of iiii 
coDEcqiicnco, !ii to fur us tlie evolution of lieftt is Conecroed, in whiit 
iiinimer tbe ((iis is burned, provided tlie combuHtion be eoiiiplete. iiiaiI 
provided mciiiin be adopted for ptiv tilting on iniiet< as po^iblc the loss 
of liciit. Willi rcg«td to oxp(>ni>ej Dj h'yic slntod tbat lie liad been able 
to vnnpflmtc one ^llon «f \tji(i.tI)j tlie (.'unibii.'itiiin irf from sixtceD to 
eij>1ilcenf(fctof jTflf, wliieli, nttlirniicgnciiitolit In Kdinburgh, would eeat 
tivopL'tire, Of ucnrly so. Were coal cinplo^'cd (at this imrpuiH: tlit rxpcnac 
would not CKcred nbout I)ir foiirdi of a fnttliing. Tliougti gu in iniicli 
more expensive tli«n coal, yet wljerc cxpcDt<c b not an olijcet. it may be 
luied nilvniiliiireously, ui in some ptwcesses oF eookiog^. Whrn llie gut a 
bumed on n gaiue of iibmit lliree incli» In dinnietrr, the expense of tlte 
fp>» on eacli gtuae will tmj from one Ulfpcnny to n peiipy per Uom-, »c- 

^ viiit p. m. 
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coHiRg to the qunntitir coMain<J. Six <A Uiew 1v1>M tn UM fur tlirre 
lionn wookl. tlimforc, coat from Ad to 1*. 6d.,— njr na irenc^e about I0. 
I>r Pjib lUonxlj n-coniiaeiuled (lie uM of f^i Tor iMRtiDfr water batli^ 
panicubrlf io bed-ruonu. Id ilie trialc b« bnil nuiil» bo raund rtioi a 
b«th nbich bcM 24 gnlloos of wnt«r, could be nisol from 50 to 100 dc- 
f*tcm b/frotn 17 to 18 fc«t of },•», at n cott, tUcnfotr, of nearly 2(1. TIk 
gki was banM-d fnf thiii pur|>ow bjr ras« jot-burucrs attacbc4 to a tube 
iwaftcd ttndvr tint bath, vtitrh iDrtho<l of coiuninttng it lii* pn^fcin to tlw 
Vuc sauer, — iltc bnib was rcaily in tlirec-r|ii»rtcre of an fcour. By using 
bamen tuffidcDlly large, ilit.- tiiii« may be jilioTt«ned lu tudf kii hour or 
Iiti if rcquirrd. Snnic remark!) wire nflcrwards ouidi^ 011 tbc tUiic ru- 
qtitrvd for cooking by gai, cn^l alio on the iicceciitr of burning cohI, «o 
that Iho wbok of iIid gasrous naattrr cvolrrd fram it trbnll be consutned 
by llicducndminion of air. — Tbanlcs votc<t, and to bo pntitcd in (lie 
traoMtctiniif. 

5, Dc*cn|ktioD and l>ra«io£« of bi^ new mctliod df UanilbGtunng'Pcr- 
•iMi Kog*. by wbich a grrnt nvinjf in innterinl and wnrttmap^ip is ef* 
fcctciL By Mr Jolin W|,yt«, pattcra-drnwcr, SBCItrkSttoct, Bdiubuigb, 
M.S. A. SpectiMim of the Ruga vc«rc pxbilvccd. (7 18.) R«I^''k<1 to u 
Ctfiniiuttcr. 

3. Tlicn; was exbibilcd n Faoc-covpr fur tlip nw of 81 one -cutting 
Maionsi iatcndcd to [tri-vcnt iJic destructive rlTccbf of inlitiline; itic dust 
arising from the stone. By Mr John Ilailie, 38 CumbcrUnd Street, Kdio- 
buigll. (Tl!>0 It<:frrTvE) to a Cotnnntlec. 

4. Dotifttion. — TIh> t'onnrr nnd Pretcnl State of Olagotr. By JiiQice 
CldUod, LTi-D., rn>iili-iit of tlie Olait^un .ind Clydo>it1ide StnttsticJil So- 
ciety, Hon, M.U.A., &c. GlJl»go^^, 1840. I*rc!iiiit«d by the Autlior. 
(7U.) TImiiks voicd. 

6. DoDiitioii, — Li^lithousc^: bcin^ tbc article "IJca Lights" i» the 
Beventli Edition of tlii> £neyc1opiodifi llntiiiinif^a. Ily Alnn Sieriaisoo, 
LL.B.. K.H.S.I-1., eivil-ciiginecr, Edinburgli. Edinburgb 1840. Prv- 
fcnted by tba AiUbor. (71A-) Tbiiiilts votpd. 

0, Doiintian. — ObM-rvjitiuns on Llic iii)|iIiLVitiuii of Oitn dioptric Zohl-h 
to Ligbtsof rhe Firai Order in ibe Syateni of FrcsnrI : witb Tablet of tbc 
ElcmcRiH of Zone* adapted (o tlicsc Ligbt.*. Ily Alan Stevenson, LIt.B„ 
F.li,8.K., civil-Mijincct. Edinbui^ IRJO. Prosenlcd by tbc Aullior. 
(7IG.) Tkiiiks voicd. 

1. Till! Members received copies of the List of Prizes tif- 
lereil by tlio Sorivty for Sps.siun 1840-41, wliicL they were 
rwjuosted to nialtp a?- extensivtly known us [Kiasiblc* 

IT. Motion Ity Robert Sti * -nson, Hsq. for clianging the dav 
of Meutinji from Vrcdne.'Gay to IMoiuL^y, froni Ihc fonimenee- 
iiient of nrxt Sosioii, wlikh nas i'<irriiil nearly iiiiiuiimoiislj 
at laet Meeting, w^^ at tlits Meeting catTied unanimously. 

• vu* \\ 4U. 



Precfedin<fa oj the Society uj Artt. 

III. In terms uf a motion Itv William Oawfbrd, Ksq. w 
i;oniie(1 by Claud Russell, Esq. the Society made a Donation 
of L.20 to the funiis of the I'^xtiiliitiott Committee conncctcl 
with the hite Kxhibitioii of Arts, Manvifactuics, Jtc. in the 
Assembly Rooms, in aiil of the deHcicncy arising after paying 
the expenses of that interesting Hxhibitian. 

The Exhibition Committee in i-eturu, prcseated to the So- 
ciety the Model of Mi- Ponton's Galvanic Telegraph, which 
hod been constructed for thnt Hxhihition. 



%lfh Mat) 1840. — Second Kttraorii'mary MeRting for this 
Session. Sir John Graham Dalyell in the Chiiir. The fol- 
lowing comuiuiiicutioiiB wore made : — 

1. Reply to Mr Wood's RcranrU on lliu Profits nf lAfi; Assutanc« So. 
cifldeit. By F-ilwartl Sniip, Ksq. actiiary, Kdin. M.8.A, ("^-I-) 

2. Verbal Hciuntke oa PlioLofr&plty vvitli LUc Camcm. By Aodivw 
Fyfe, M,D., F.R.S.E.. M.S.A. Spt^dmons by Mr Tulbot were imbibited. 
C727.) Thanks voted. 

3. Reinnrks ou Fhotognipbio Browing. Hy William Fnsor, Kat]. 
Aberdeen. (722.) ThanVa rotcd. 

4. On tkccflcctsof tlieCiirvatnrecf Riiilw&yt. ByEdwnrdSasff, Esq. 
(723.) Thanks voted, and to be printed in the l'niii»ic lions. 

C. A Specimen of Native Caoutehoac from t!ic KoAt Indies, tlio ln^;Oflt 
SliBGt whidi lius yeLiirrived in this cDiinlry. Si^nt for vxitibltion by Mr 
James Dowie, bootmaker, C7 Frederick Street, M.S.A. (720.) Thanks 
voted. 

6, Description and Dmirin^of an Oil l^mp /or tlie Ta.ble, lUttde by 
Mt^Kgrs Smitli, Blnir Street, forSir Oeorge Mackenzie of Con I, Dnrt., eon- 
BtructG<1 <m tlic wtiir principle ns one brouglit by Sir Qi:orgi' lt\n\\ Fnincc 
Tho Lamp was exhibited, by desire of Sir Oeoigc Mncki'Dxie, (7S&.) 
Tlianka voted. 

1, Uescriptian and Drawingof .i new Metliod fflt Shutting Uows wbifih 
open either way, — without the nat of Springs, and rti^nirliiif no additional 
apnec to wbnt is nceessnry for tbe door itself. I)y Mr Daniol Mneph-OTitoii, 
24 Snlisbnry Street, Edinburgh. A Model was exhibited. (726.) Re- 
ferred to K Uomndttec. 

8. By ponniat'jun of (Ik- Cui9inrLiit:e uf the ANSocintion for the Edcoii- 
ragcni«nt of the Fine Artf, Mr Tod cxiiibitcd tiic Qlobcs conKtructcd undtT 
hii superintend en's e (nn Luw's principJe), la be nsed at the diBtrihation of 
the Pictiircw on .Tf)th current, liislcnd of the old ortngonnl wlteel)i> n.n in- 
aiinn|- by tliuir globniiir fomi And double motion, n niorr pcirfeet mixing 
of tbi- tiek<;l!i. The Globe;) nnd iiindiinery ooottnicUd by Mr Klrlcwood, 
St Afldrerr Street. C7£0.) Tlmnks votct. 
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Praeefding* t^ the floritfy of Arts. 



tk A Faiicr TabU- vu nliiUk<l, ew'wuAy lokdc wilb suMtll fjiccn uf 
6triM, rat i>ui uiili a penkui/o. UraijfiKd snd executed \ty LicuU-nuil 
Titua Oanjnulu, PoU*h exile. 4 Hill I'locc, EdiaboriiU. (728.) Ttiaiik-. 
Tuted. 

!«/ Jul^ 1840— The Society held iU last Extraordinary 
Meeting fur tbu Session, in tlu> Ro}*al lustitutiun, on tlie lA 
iii»1.,— Sir John Grabam Daly^H. President, in tbe Clwv, — 
wlitm tlie futlowing commimiculioiis ivere tiiatle: — 

I. On llie fnnnatloii af Lib Awuniti«c iiucitties in lucnJilicfl wlieM tlx 
'kn of mortnlity is ankDowu. Bj- Ed«r«id BmiIi Esq,^ aotiMry, Cdin- 
'■fcwfjb, M.S.A. (732.) TliankB voUO. 

£. DcvcriplioD of a oimplc A]>prunUn fi>r copying IrttCK, or otiier trril- 
tiii {wpcn. By G. K. Oniluiuw, RW)., 91 Giloimc P1m«, £tluibtii:(>b. 
(;i)4.) Thfttiki votnl. 

.1. I^Itcf OB (l>c mibj«t of PmUclion of pKltcnu aad Designs fr»iB 
I*tntc,r,^wli1i a copy ofbb ohacrrattona and propoob fur RincDdin^ Uii' 
All !!tl VicL, cap 13 oml 17, 1899, >ub«uLt«d to Uk Sdftct CotnmiUM of 
tli<* flans* of Commous in Jnnuar}' 1840, and ropy of recnmmcDdalion 
I of Ilia I'roposala by vnriuu) Manubcturrn. By T. B. HoULwny, Kaq., -W 
llm«hi«on Blro*I, Olnjjow. (731.) Thanks Toted. 

A. Opinion by i(r Saii« and Mr OninKcr on Mr Kvan't Patent Rail fur 
IlaiiiravB. (Gr)9.) Itpad nnd spprovt'd of. 

A. The Report of Coininittce on Afr Jolin Adiv't DngucrmitTpiD^ on 
Sra"! nnd Copper Pbt«« vrilli Silvcntd sorTocFS, was rrad nnd appro*«tl 
uf, itod Lh.inks rotrd to Ihe C'ommi(tr«' Tnr thoit very esCfllvDt Report. — 
Jfr C. II. Wilson, Cwvwicr. (OPS.) 

6. Tlie B«port of Committer on Mr Qilcliriit's mode of opening ami 
slluUing Double Doors wichovit springs, was rend and ap]>n)VDd of, Mr 
Crawfuid, Convener. l7l3-) 

7- Tlif* Report of CoTntnitttr on Mr nnitlie's Fnce^over for Stooe- 
Mji*oi*», wn* mid and apprttvod of. Or Uoiij^las Maclagan, CoBvfncT. 
(71!).) 

B. The Bvporl of Comniitlce on Mr MneptiDrsftu'B PUn for Sliatling 
Ooor: wiiliout 8pringK, wnii retid and approTtd of. Mr Cratrrurd, Cou- 
rencr. (726.) 

y. Tbo Hpport of Committee on Mr AVhyte's metliod of manuEhcturisp 
Persian Rugs, waa read and npproTcd of. Mr C It. WiWii, Coirrenrr. 
(7IR-) 

la The Report of Committee on Mr AhtonV Map of England and 
Wiilcs for tlic Blind was read and approved of. Mr VV. Pmikt, OoaTimer. 
(084.) 

II. TbcRcportofCommilUcwiil>rFyrr*sNc-wlnk,ofdiffi«iltobtit«i»- 
tlon, not being ready, was ilolfiyed. Mr Ponton, Convcwtr. fOOI.) 

12. thwaiinn. — An Arcount of llic Archimedes Steamer, of Loi 
wbicli is pmpclted by mctins of n Sctvw notkisg altognllict below wnlur ; ' 
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Willi !i PiBcriptioti mid Plate of ilit .^pparntiis. PrescntM by Riclinril 
Hunk-r, Ekij., Vic«-Pntiiilciic (721') TtiaDko voted. 

13. Donation. — Netioc or nisperimenti tnndc in Aup-uit 1830, on the 
comiinnttive merits of Mr Rcnnk-'s Colloidal Prnpdlri, ■nil tlic- Brrrw 
I'ropclJLr used on bourd of i)>v Arc1iluicdt>«. FrCHL-iil«i] b^ Itjcbftrd Ilnn- 
trr, Es<|., V.l'. (007.) 'Jhanlt* voti^d. 

\k. Doiwilion. — No tic/; of flie Piitcnl Trapranmor TmpmoUlo! PnAdle- 
Whecl, iiud «f ihn rwnlts of Mr Rennie's espcriments wiili Ii and (ho 
Coiniitoii rad<lk--\V'ticcl. Presented l)j-lticbnrd Hunter, Esq., V.P. (989.) 
Ttmiiks votL'd. 

Iff. Uutialiuit. — 'J'rati.s:!!:!!!'!))! of tlii- i^orjuly fur \\\k- f'ncciiirngc-i7icnt of 
Arts, iiitu.. LomloD, duriny-'^i-nKioD 1838-3. Vol I,II. FaM U. PresvtittU 
by tlint Society. (730.) Tliaoks voitd, 

10, Doiin lion. —Two Cultiiirfd Prints of tliu Archiniwlw Screw Stcnraer. 
Prcscatcd \iyY. P. gjiiitli. Fsij., iliu Pmiiilef. ("33.) TIu- iIih!i1<s of 

I Booitfly were vottcl to JlrSmitii, imi! to djilniii Cbnp]ivl, R.N., nlin 
nitiHnds tlic Artliiincdi's, lor Llu-ir kindness in intiiinjt so many of tlic 
of tilt Society on TjOfitd of tlint SUviiii«r, in Iicr cspttiincnliil 
emEflCttlii Lcitti llcnds ; and ilie^oad wiiliri of tbi- Socii'ty Tot Mr Smitb's 
coniiniii-(t nnd iDcronsinf* ^iicri^vs in tliia Tiitntorious uudctisliLi)^. TLe 
tliAnks were given from tlie Clmir. 

17. Wcinomtidum by ItQliutt SSlcvcuson, Esq., ciTil-cn^ioccr, M.SJ.A.f 
relutit-e la llio AidjiriLcdo; Sti-nmer, iiii » trip from L^iir.li, on SOtli June 
III40, wna rtnd. ("34.) Tliunkij voted. — A good Gcal of JutctGntin^ diw- 
cuuion then look pluoc on the subject of the propulsion of vi'sscl* by 
mi^MH nf tlhc Screw nctin^ tntircly iindfc nitlcr, iu which Mr Smtlb, Mt 
StnvensftDj MrSun^, and oIIkw, look p;irt. 

Oil the iiiutiou of Sir John Gralium Dalyell, the IVcsident, 
secoiided by David Maclagan, M.I)., Viuc-Prcsidctit, the So- 
ciety, by acclflmation, conferrtil upon V. P. Smitli, Ebcj., of 
the Arclimedes Screw Steamer, (he Uistiuvttoa of Hongniry 
Meoilier, whick Ltiti^' niinoiinteil to bira from tlio Chaii', Mr 
Smith mndc nn appropriate reply, in tlic course of wliick ho 
bore testimony to the very polite nttention he hjt<J received in 
Scotland, wbcrcvcr Ic had tonchotl iti thft course of hi8vo}*agc. 

In terms of Law XX. ii Committtje of Twelve Ordinary 
MerabersivM appointed as a Prize Committee, for the purpose 
of nwarding tlie Prixos for Conim«nication.i made during the 
eiirrent Sessioiu 

The Prciidont then delivered lui excellent valedictory ad- 
ilrcss, and adjommcd the Souiety to the Sucond Mtmday of 
November next ; but with liberty to hold a meeting for Private 
Uu&inps!} in the course of the present mtmth. 
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U»t of Priztt ftir Stuitm 3840-41. 

Tfao Socictv for tliu KDCOuragemout of Uie Useful Art»i 
Scotland, anoouueea )lie following Prizes furSesstun lU-10-41. 

I. For tbit most importuiit Invention, Discorery, or Improve- 
ment iti ih« Uwful ArU; — The KxiTii Medal, m/uv Thirh/Sevt- 
rwiffn*. 

II. The Society propOMsalso to 6X|iend the Kum of One IIcX- 
DRCi) iin<lTwE}<TY SovERKiuNs, ill Tartous Pecuninry Prixes.aud 
llodorurj' M<.-daU, in rcwanlin|; npprovv<l Com nmiiicut ions on tbc 
following subjects, — or nny other Inventions or Improv(Mo«nU, — 
fir R)isn}H or clelniled Accounts of IHiblic or other Undertaking 
of ^cat NHtionnl ini|Kirti(iice (not iircvioii?)!;) iitiMIxlicil), whtdl 
mny be submiltod to tboni. 

I. For the l>««t seri«i of Espcrtni«ntA appiicHbU to tlie Useful 

Arts. 
S. For lh« nio«t Important Communication of any useful Iiivcn- 
- tion. Process, or Practice, from foreign countries, not ytA 

known or tkloplcil in Grout Drituin. 

3. For Improvements on Instniments for mcnsurinf^ minnto 

ipiantitittK of H<>»t, on thu prinriplu of tlio Tbermo-Mulfu 
pfier, or othe.rwis*. The es.ieiitinis eitpL'ciiill; lobe kept 
in viow are. Sensibility, Comparability, and ProniptncsH 
of .\otion, 

4. Fur B inetltod of procnriii{^ Small itUetum and Constant 

Kourceftof H»at. for Philosoi'hicftl jHirpo^es, — wlielhurfrnm 
obflcure or luminous sources. 

5. For Iniprovvmunlx in th« Iliud«iiiiig- of Iron, nnd Tem* 

pcring of Steel. 
G. Fur tlie bettt series of Experiioents on Pliulog:nipliy, parll- 

culnrly ns to tba PreserviDg* rtnd Miillip1yi:t{c of rbe ini* 

presaioiis. Specimens to i>o deposited, 
7- For the beat method of obtaining a supply of .Artificial Ught 

under Wat«r, Kuitnblv for the purpoi^es of Divers ongag«d 

in Rubmarinu operations at coiiiiiderable depths In low the 

Nurfiice. 
8. For Speoiniena of Litliogruptiy or Ziticogriipby, Oorta _fij« 

drawn mid printed by Artists r<jBident in Scotland. Tliree 

Mpicn of Micii specimen to be lodjifed on or beforr Irt 3farcb 

IS4I. Pritus nill b« givi?:i lo ihu bcmt a4id mwand tH:xt ill 

compelilion, ifiipprovcd. 



General Otuervatiatu. — All Conniiuiiicatioiia Rhftll t>e enUllwl 
to eoniiieta for the KmiH Mzdal which comply with titv tvrms 
of the aiinonnceiiieul of that Prlne, although rulliiig: under aJiy 
orth« abovo spocificd Bubjoots. 

The dOKCriptionx of tlio various inveations, &c. to befuU and 
ttUtincl, iitid, wli«ii rieccssar)'! ttcconiiHiiLitid by Specimnui, Thrate- 
iitffii or Models, 

The Society slmll be at Uberfy to publish io tliMi Tronsac- 
lioiis cupies or abstracts of nil I'apers Hiihinttted to thetn. All 
Models. DrawiiifTs, $cc. for which PrixtsH shull be (^'iven, Kha.lt be 
hold to be the property of the Society,^ — the Society being in the 
practice of tiiking- the valut; of tho Model into account in flxinpr 
ihi) liiiiouiit af tliB FriKtf, — and ttitati Rtirt nil othurn which Bhall 
be approved of. shall be entitled to a place iii the MttssuM. 

All CuiDinutiicatioDs must be written on I-'oolscap paper, leaving 
niart;'ii)3 ut Ieti»t one iuch broad on both the out<.-r aud innur «idcH 
of the png:Q,so a^ to allow of their beiii^i^nftnrwardii bound up with 
othurs; atid nil Drawings must be on Jmpmal Drawing Papur, 
unlcHH a larger ahflet be retjuiaite. 

Thu Society reserve to themselves Itio power of d«t«niiining 
whflUief any Couiniunicalioti be of suBicleiit merit to untillo it to 
the I'riEe for which it cumpetes, and of niodifyitig tliu aiDomit of 
the Price. 

All ConimutiicatioiiH to bv lodged at soon after itl Norembrr 
1840 at jKiMihlg (oxeiipt &s in No. SOi I" v^*"* to insure their 
being read during the Se!i>iion; hut those liiftieh caiMotbe toAjndto 
larly, tcilt be rcceivi:(i till \iii March 1841. 

Conimiitucationis, ^lodclx, &c- to be addrotssod to Jamrs Tod, 
Esq. the Skcwetaby, at the MnsEiisi op the Societt or Ahts, 
G3 ilttiiuvtir t^truet, Edinburgh, PuMbige or Carriage paid. 

BOTAL iKsriTdTiOK, EDJNBUKOa, 



BCIENTIFIC INTELLIGENCE. 

MBTEoaOLOQX. 

1. Ml- jE*f»y'« Thmrif of Atmonphi-Tiriil PlumomeHo rjlnirafd Ay 
MrMriiilcof H'lir^nrgh. — Rosp^ctiugMr Eepy'e Uit'iryofatniOBplie- 
riciil pltriiuincna. the leading fL-atui% of whicli i» the foil oftenipcra- 
turc whii'h ot'curs in an awen^ling current of air, vi are reqnpfct**! 
hj Mr Moiklo, to state, that, in the Loudon tjiuu-ttrly Jouinal uf 

VOL. XXIS. KO. I.VllI.~-OCTOIIBIt IfllO. I « 
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Smmw, for April 1tf3S, ftiitl in tlie mi>cU Uygromvtry «f Ui* £»- 
eydopMdU BriutunicA, vol. xii. p. llti. Iio lik& tlintiuutiy laid <\e*a 
Uw >aiiMi tlMMff iailetail, kail a£coin[>u)ie4 u-iih T&rioiu caleuUtioiu 
and illudxfttiutiB, wliich ehcv ho>v it will EatUfactoritj' occouuU uat 
oolj for th# prudocUoo of douilo, niDuntAin-csp«, nun. saoyr. Sen., but 
■1m Unnilef, liglilntti];, util wal«r-spuuta, if WA, mdu of ihv pbcno- 
ownk of volaiuM. end tlw DorUiem lijjbu. 

GIOBOCT. 

3. Tempi* ofStnpia. — Im » idtter adilrcttK'l to Profawor I««onbHrJ» 
from KapW. hj Btww-ggcr, mhI datod Deoember I83d, tlioro u Uu 
fi>Uovtag atatctntiit rfgaHiii); tbe Tctb^ (/ Sn-upUi — ." Id rrapect 
t» Uiii traiple. I •Ufr«r entirely from jVrag» ami others, who tnaiuiaiu 
tbM tht ■urfaM OD wbich it ^and« lias beMi <lepra<it>«d, has ronuiin^d 
utidor tlie !<«a> and baa again been cl?Tat«d. Tlurt b nutliiiig LJilier 
in the vieinity of the leoiple, or in tliv tenipio itiwir, wliicb uffords 
proof» tijuitifxlhtstoo bold hypoiU^sif. Every tiling rather leads to 
the belitfr tliKt Ilia Innpitt bait r(>nitiim>d uiicbiMigtfJ in Uw position in 
which it «B« Oi'iginall; built. biU thnt tho m rose, aurroundod it toft 
height of at Iwuit tnolve iWt, and K<j;aiii toUi-i-d. The vIvvatBd petition 
of U)t> >«« coutiitii'^ i<iiffi<ri(^ntly long it> admit of tho Plioltui lorii^ 
Uie ptlUr«. Tliiis viiiw caii vreti hit proved liistoricaltv ; tur tliv Car. 
Xiccolini liiks tbio ycor pulliihed a inetiioir. in wbicli Uo ^irtJi the 
liviglita of ibi- Icrcl of ibc .tea in the Boy of Xajiles fur a )>L-i-iv>l of 
1800 yoKrs. and Iitts. with luiioh aciil«n«S!i. provi^d his asKcrtiorts hi«- 
toHcnlly. The vorrecttioss uf ruy opinion can be deiuOD-siratd and 
reduced to figures by means of the dates collected by the Cav. Nic- 
oolini." 

3. Bfutrmoua Soundittfft at >Smi.— Cxptxin James Kass, in a letlor 
to the Geogpapliicnl Socioiy .jfivos an tKOOunt of enaio eu«n»<^us aoutid- 
inga made bj liini at Kt-u ; one «f thc*c. SOU iiiiL-s vat of tit llt;lena, 
«it«nding t-j thu Joptii uf 5000 fiitbifiiiw or .10,000 fwt . tho weight on- . 
ployed amounting to 4S0 ILr. Aoolbvr nitidc in Lai. 'd'S 8. imij Lou. 
9^ W., about 300 mitufi u'o».t of the ('itpu of Goo<l Hope, occupied 
49^ niinulcf, in \>hii:li tiiiio 2-2& lathonie wvrv soun4i-(l. These 
fad* wore thought to disprovi? tlt» common opinion, tint soutidiugs 
oould not bo obtained at very j;;rettt ijcpths. 

4. Livinff Barnacles aJrove tfie Siit-Lcirfi. — ^^Vllell in the islnnd 
of Elba, ill thu kutnmer of 11137. 1 observed on roclte expoi«d to tito 
mid-djiy Huji.atthc- height of at Ica:it six Tcct uboTchigh wntcf-inarl;, 
and in iiittiHttans wbert' tbuy could b<j Touched by the ^pi-ay uf tite 
wares in rougii weibtlLor only, nuniorous GniolL living specimens i^f a 
common Uimacle {Lcptin bat'inohlf* ^y Thi* fact may perhaps bo 
vrortJi n.<car<lirg, as lik«Iy to mislcnd, on a cursoiy rxaiuinalion of 
a foreign xhoTe, into the opinlnii of tboru ha.viiijT 1>een % rocent eleva- 
tion ot'tba coast. — W. C. 'IVcvely<ift. 

6. Jtricfkt of T^fVc.i in fhr Mrdil/rranf^iti, — 1 may alw tak9 tlttt 
Opportunity of rcmarbiiig, that yaj esTon«ous opinions appear to pre- 
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vftil witli r«gard t« th« tides ol' Uju McdiU.'rrnnL'&ii. la (li« ftrttda 
(in ■* Phj«i<M[ Gflogrtipliy," in the KiM:yl"pw>'iJi Britaniiica, it is 
fltatcd, tbnt *' tiHcE Ai-e b>'t littlo foU in xho Motlit«rran««a, neUom 
rilling to t)ix inclics abcv« the mcO'ii level,'' iunl tiiol thoy are " iiTa< 
niilnr." I bcilievA tKo iJfla is vw-y gcnirnl tliM wo tiii* occurs in that 

_iwa, but 1 asccrtaint^, by n Bi'rieB of ob»crTiiUuiM I niodv at tho ati- 
It port of Aiif.ititLi, tin tlm uooxt «f Uic IIotkiui tctaiMi, in tlio suin- 
liiei'of 183(1, tliiLtllio titles nrt/jfr/cff/j/ rfvyuitir.-atiJ thcriiw amount- 
ed thoi'o to nliout fuiirte<-n inirlit;:*. In the more va^'tijn] piM-tx uf tltu 

jJfiBditeit'aiieun, tlioy arc, I buliorc, sbcwu \ty Hoaioof tLo recent sur- 
l^a^ (ti wtiivli I \ixv» not li^d ati opjiottiiiiity ot refitrring), to b« 
much gteator, though in the extrbme ■wetit tliey arc prol^abl^ soai-oelj' 
t>cn:iiblo, as absexvcd In the articio on Phyucal (icogrnfihy. tliougb 
tho rernarlc appears there to be erroneoualy apjiUeil to the whole 
ol that eea. 

in tlio narrow Adriatic, tho tidee qpp, of eouitie, larger tlian in th« 
Mutiitan-anean ; they appear to have been well known to tho ajicients, 
:tu<I, in more modi?rn ttnies, have be(>ii xiitii^factui-iJy inristigaled \rj 
l>r Bianohi of Uiniini, whose work " ia for the number and aocuntcy 
of the observiitionK, iiiiit« worthy of a phil'i>oph»i' <>!' th# prmciiL tlay. 
Ho provAA not only tlic rfrgulai-ity of tlio tiden in that st-a, but thdr 
rim; to nearly four feet ( ICii^linh) at new and full tnnitu. tind hulf that 
nmount at noap-tidos. i'lifr obsorvaticpn* of Gs-liUo rauBt \*a faniihar 
to many of your rL-adcrs ; ht iVicortalncd tho Jiti'cronw botwoenLigh 
hikI L>w wntor it Vi>ni«v, to amount to aii niuHi arj vix or Roven lv«t 
(^nglisliX iind hi' u!hq ubscrved thikt tliero werottdoc in tho M^wlitur- 
raiionn- — W. C. Tn-v^lv'i- 
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UIKERJU-OUY. 

0. ffydrargiUitt, a ncvi mineral fpcciee.f — Ifeicription. Colour 
ri"l'liKli.whito ; oixiirs crystnllixed in rryttnls liolonginij rotho rhom- 
bohi^h-al nystem ; thd foi'mt fico thft i>'ix-iid<^d prisni, (ecbly trnn- 
ratpil OH thp lateral ivlgws by tlip fitrc* of tho second nix-sided pri«m. 
The laoof of tho Ant tix-mded prisnm Are fiaobly longitudinally 
ntrraked, the other fawn nmooth. Ttn> rrynlnlri are perfertly ilemr- 
able in the dipi.-clion of the tcrroinnt fnoCH. LiiRtre on tlie terminal 
fiiiKs Kplt'ndent and pearly, on tlia other faoe« shining and ritreotiti, 
ond loiwt on the fa<;e« of the first six-eided prism. Tranalnc«nt. but 
Iransparuit iu thin folia. Uardn«»>), oxaininod by Ri«an« of tho tile, 
appears loss tluin that of cjilcareoiis »piir. birt the difTwrciit faces vary 
in hnrdn»w, for tho straight terminal fnoen aro Mwily somtahed l^ 

* " Jani Pliind AT!itnncn>'is de Coiichi* minus notis Hbor. Cnl acceiKlt 
meciiDKa weLuii rn-iprmi niiiii.i sujieri mI Linus roHuuitjue Ariiiiini. Kili- 
Tio allMH, Uomiu I tUU," 4i-o. J(>nic» I'huiFtw nnu u aiuui- uMumtU liy Dr 
Biancliii in iiwuriUiici, 1 bi-liove, vhii tLt tustoju of llic nivuibcn of tliu 
l.yncjru?! Aeniltmy, of wliwi Iti' «■" one «f the mwri ncLivp, nkout tliv 
■uuUlf of liMt coalurj. 

t ThiA niul Hovarai of Lbc following miaeinlo^cal notJCM ant ^c^Mrnd. 
fion J'o^ffntehrff't Aimatfa-— KbiT. 



«u 



Sekniifie InMligener. — Minerati^if. 



■fftr* nbilp liwr Utcr&l fanw krc soaraoljr ^ffmCed bjr It. 

rChfMum/ f\MRfioniKin.^Aeoi>r<ling to GudUt tl«uH>. it appean tlot 

iku nutmrU cvnsisU of idumiu and wftter, wit3i a tniee of limei » 

thu in a dtenitcal ii«w tt ma/ be amuigod with Diztsporo aad Gibb- 

,ltU. ffoni «thi«b, bo««T«r, it iadistinpiJUiMbj nxt^^rnnJ charflCt^rn. 

ia nunod EljrdntrpUite. from uiw{ waU-r, And a(^/XX«; almtiina 

(in'/ Gtotjrapku SittfUtaiu. — Occurs nuar Slutoust in tbe 

XInuijui Hoantaiiis along witb inagncUc imn-ura. 

7. Banowitt, a ikuf minrrvil ]rp<yi>«. — Ihvrriyifion. Colour snow- 
wUitc. Oocan mwaivc. oadingi'anuUrJistiiit.-t ouncrations. Lugtrv 
of tlto grunular variutm toMj {waHy, tbc cornpacl dull. Fm^Uin 
ff]ialerj or imporfccl foliated. TransIuOetit on tlie odgm. lUird- 
lMn« betwr«n tbat of apatite and folxpar. Si»eci6c gravity :^ 3.7-W 
.to 9.753. Bvfora tbc blovrpijiG it melts, but onljrontbe edgM,w{tb 
difilculty ; witb borax il utclts slowly mid calmly into a Lransparcni 
gbtBB. Poonded and heated vitb muriatic acid, Jt U easUjr d«oota- 
po>«d. and forma « thick jelly. CKrmical Cvnipo*itlim. Lliati — 
I8.t(j ; alumina =: 32.76 ; silicic aoid = 49.00 = 100.00. Gaop- 
nortie awl ChogroifM': Sittmtion*. — Ilillwrto it lias been fotitid oolv 
in Iboaa block*. ;t«in«timcii Hnrrral cubic fevt In Hiifi. in tlif gold KaD>l 
of ]Jaraow»koj, in tlic t'rals, Blu» oryiitals of egrundum, gnoyisb- 
bUck gminN ut' acihniti-, and wliitu folia of mica, occur iinb«adt.-J in 
it. it III iiamct Banowito, from its frequent oixnirreneo at Bar- 
rMWslcoj. Both exteraaltj and in clienitcsl rmnpositioit, it mucli re- 
aembka sospolite. bat is di^tinguisbed from it bjr its sti-ucturv, and 
by ita relations before tbti blowpipe and to acids. 

6. Jtueovtr^ 0/ tht r^imnlont (/apwsfatf) of the Sun-SUmiCH 
the Stimj^ in Sii>«<-ia. — Tbe sjuu-stoiio i» a variety of fvlapar, wliicb. 
wiieii Tiewfid in the direction of its chief cleacage plaues. dUpIayt 
wambflrlese goldt^n epanglce, which aro ilietinctly soen in sun-light, or 
better h; tho light of a cnndle, while in uthar (Iin,<Gtion.s it shew* 
only a brown (colour. It «<.-cur» on Oiu Si'Ionga, fonning, with quartz, 
DOiuidrrablo reius. Tlie sunMnuc in those roini^, it is beliovod. may 
bv fotind in nta<iK«H sufficiently ]n.rge tu aHaw of tL«ii' 1>^ng fnsltJonod 
intt) vaHOB two (v^vi bi^b. Xbcnu will bo of gr»»t value, u ring- 
,lton«« of tliiR variety of felspar .lell at a comtidcirable price. 

(!• Plii'nhifrfiwf Ar'Jiiv>\if'-. — Tiiis ciiriout niirioral occurs in prix- 
, malic diattnct coiicrctLons, iniermixiiJ with lt;ad -glance. \zn tulour 
is groenish-grey, and it is tranBlucent on tho edges, Spwific gravity 
= 2.977 (at ir cent.), and 2.688 (at 13" cent.). Il is a contpoond 
uf 9fi,94:L) uarboaati; of lime ; 3.tJS9 of carbonate of k>nd, and wator 
of ducr«pilaLi«n = 0,lJj7 ^99.000. It ocours at TomowitJ! in 
X'jipftr Siltsi.x. 
1^, 10. T'lchyliic. — ^Tbiit mineral, Erst di«cribcd by Broithnupt, from 
cimcns fouml u«ar Giittingi'ii, has s^inc*- bevri foiiiid in the Vogt^x- 
' je. The following is an analyai.i of a specimen from the latt«r 
innvlity by C, G. Llluelin, silica /)0.220; Utnuic aoiii !,4!8; alu- 
mina 17-tl39 ; iiiut; 6.;£^7 i . Aida b.\^p\^ potasli 3.»(^l3 ; niigUMift 
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5.374 ; oxUe of Jren 10.368 ; ox\in of mADgaiu-ao 0.397 ; wiimo- 
nlacal water 0.407 = 101.300. 

1 1. Jiutklaiidiu or Hl-ii-t: Epidot/:.- — Sani« years agft Mr Witham 
of Lartington iKscuveriJ in titc jturjiliyry of Glenuoo a beautiful car- 
laiiie red iiTiiifipnri'iit vark'iy of (jiidoto {Withuniitc of sonii' authors) ; 
and moi-o lately a velvet Mark ti[>a.f|iie variety, naniGd Iiurlcfi:n<itti;hti£ 
been met with at the iron-mim-s of Ai*i-'ii<IaI. iilso aggrt-gatwl with 
ryakolito, among tlio volcanic iiia&sc3 of the Laocher Sl-c. and im- 
beiMed in tlie granite •ol Werchotuigi in tlie Urals. 

12. CAi-yrfoivry' 0/ the VraU. — ^Tho same micft-nlaW wliicli affords 
tlu> ttautiful erystals of EmeralH mul tlia Phonakiti? lias liitt-ly beoii 
fouod to cont.niii ci-y.^UiIi; and gmups of orytrtals of clii-yioUeryl of 
conNidertible size, iio»ictim«s upwards of two incliefi in Icngtii. G^l^• 
tav Roso found tlie uryBtulii to have a gfiiSii-gi'ecii colour, to fcc only 
trails] u cent, imd traversed by rents ; fio that tliey rwuld nut bo used 
in jewellery, Tiiay are dichioitie : tlie specific jiravity ^ 3.609, 
whioh is loss thtin tiiat given by I^Iohs, wbicli = 3.764 ; th« differ- 
ence probably depends ou th« small ciiviti&N in dm Urolian cbryso- 
borylfi. 

13 Discovery o/considembh Vciim 0/ NtnmCitmUfm Westphalia. 
— Voi-y l.^tely voins of tliia inCoro«ting, but compamtifply ruro miiio- 
ral, havo bopii discovcii^d near w Ilninui in Westphiilia. The Toin«i 
wbiuh traverse rocks of the clialk ijerlus, are fruro one iiicli to two 
feet in breadth, but tlioir otlier iliitien^ioiis have not boen ascertained. 
Its colour is wliita It occurs in granukr distinct concretions, froni 
two to thi'oo iiiulioii ill diaiiietL-r; and thoi^c again UTf; t;i»m]io.4ed of 
Kcopifoniily disposed prismatic concretions. Cryhtallizod rarietiee 
am aln(r met wtib. According to Profoh^or Becks, it afford?, on 
aiialysitt, in 100 parts. 94. "UO carbonate of strontia. 5.230 cai-bo- 
iiate of iiine, and a trare of iron and water. Tho carbona.to of hmo 
appears to be niechatiiciilly mixed. It is collected in hitndrods of 
pounds, and hi'nce tb^eso viiins proiniso to yield htrontianito in mch 
<juantity ati render tlicm important In an coononiitTtl point of vifw, 

\-i. Etuicnite, a nttv Mhu'Tul Sjiwi'-tr- — 'I'hi' only known locality 
of thia niiueraJ in near to Jiilster in noithern Bergenbuus-itint in 
Norway. It Ma.« cent by frol^wsor Kwlliau to M. Tb. Scliiioitir, 
fi*om whoso account of it in Poggondorfs Annalcn. No. 6, 1840, 
p. 149, &c., WB extract tho following particularic— i)t'.>tc7T;)f<pn. 
Colour browniub- black ; lustro uielallo-rflsinona ; frwrtiire imperfect 
tMiiiclioidal. Ill tbin splintei;* it tx tranNluoent uud iwldisli -brOH-ii, 
and, wbfn poundod, exhibitB the BOnie colour, but in a fooblor degree. 
Its specific gravity is otjnal to 4.60, It ejchibits no iiaien of cleav- 
iig« or crystaJiization. Tho above characters show ila close re^^m- 
biancc to tboritp, but it is hai-dar than that mineral, and distinctly 
seratclie!) it- On caroful analysis, the following result ivns obtJiltiod : 
— Tantslic acid, 49,66 ; titajiiv acid. 7.04 ; yttria, a6.0tf ; uxidc wf 
unuiium. 6.34; oxide of cerium, 'J,18; oxide of lantban, 0.00 j 
liin«,2.-17; musiiviio.sBO.SQi wftler, 3,f7s£ 03.60. Ittauauivd 
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•ultntU from fJ^iMt. on aeooinit vf Ulu ttaaty rar« Mibutonera (I osn- 
taiiu. Ii ii niurt miu-It allied to th» jrttru-Unt&litc. j-ct It is ilinbi- 

fniahfil fram it iiy ita spi-cific gra'ity. Us [n\>porliftn Ci' watvr, uiii 
J lu conliunmi; lUuiic kcii], corium, and lanthan. 

15. X'ttivf Ovlt in Si'iiKrliffit/iin. — A r«an<]ed pieooof nathv 
goU. wi^igliiitjr ratlicr luurv ttiaii balf nn ouiioe. vras found soiiii» reftn 
■tfg in tho hca of tlK' burn of KiMniian, n mpid mount&in vtrcAn in 
Siltbcrlnnil. — Stilistu-al Ri-yort of Al/fiemm. 

16. Ttf/tavlanitf, « nnc Mhfr-tl Sp'^it-i. — I)^"'riptiotn. Colour 
T«lv«t-bkck 1 iotluD Jiplint«rs, tt-inaluc<-nl *ii>l broirtt ; ati-eftk XAaxk- 
iith hrxjirii ; lu*lra sptoiKlum and vitrcoiiK; nearly upat^ue : ntlur 
liaril«r Una apatitfi ; sp- gr. =: 4.50& — 4.640. Uccui-s ia tlu 
Iliii9iigebii;([«> near 3Ii»>iK. jirolMkl; a» » coiistUaenl of tlie niiascils 
wliidi oecun tlt««. CTtfihical C'onjxvfiliVH.— It appears from espe- 
rinenu orGiwUT R«4«. tu be pniii-i]mll/ a compouni] v( Allien. oxM» 
of ewium, ttxiie oTIantlian, and oxijc of iron. Extornnlly, it much 
rascmliles gadolinitt', oitliik'. &lla>iiU', anil Uiorile- All of thctii linrr 
n black toloitr, concboiJat frocturo, Kliiuing luEtro, ind gclaCinlM 
vitb muiiatic acid. Wo have, tlierefotv, iu the fullinvin^ tabic, 
placed tog«tlier the ebarsetcn bjr wbicb tbey ara distingttifihod from 
0410 OQOtbor. 
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17. l/ranMtNttnlitt, a Ktw Afineral Speaks, — DeteriptiaH. Colour 
Tetrrt- block ; streak dark reddtsli-bi'Dwu; ot'Ciirs in imbeddvd Hat 
graing, •ometiniM the ri» of a liaxel-nut: lustra Kpleiideut and im- 
porfect metallic; opaque; bardaesabotwi>eiithnt«f&|>fttitflandfcUpar; 
Rpeciftc graTity ^ 5.ti2a. Cknnicaf eotnpontian.^frava t)i« AXpo- 
ninvnta of tiuctAv IL»4«, it nppcars to bd cUctly cunipuftod of tootft- 
lutn and uranium, and ia probBbly it tantalito of ui-aniucu; li«t»ce 
Bom mmea it nranotantal. acaoriiinj; to tlte analog of t/ttivla»tal, 

Itt. Prrowthitr, n iifw jl/ifiwi7,i SpiMttw. — J)fg<'ripti»n. Cotour 
grajrifh -black and iroa-blaok : Rtreak groyiab-nrhita ; crTstaUizvd tn 
nex«h«dronit i ciMTage parallel with tli« faoae of Uie er|atRU, aiMl 
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pretty pcrrMt ; 1uitT« on tbe fooae of tlie crjrstals, eliining niid ma* 
tollii-adainnnlme; un thfl clear&ga faoc« feoUy sltiniu^: opaque; 
scratoiios ajia-litt) Mliuiigly, bu: is tcraUtlied b^- ft-lspar ; tlie liarlne**. 
tliercfurt!, is aliout 6.Ui Kpoaific grAvit/ = 4.017< It k turuitiblSt 
p^r sf, before iLq Idowpipe. Chemieat o*jin^'i>«Vtt»i,— Fi-om tijc «• 
}ioriiDcatA «!' OuttUv Bwk-. UiU uiiticrsl appc*i-s to contain tiUniimi 
and liuie. Gtoiftwstic an'l <jt(ryraphic titiMlwtu.^ix occura «lou|; 
witL CTvetalliz^d clJoa-ite and mngiitlic iron-ore, in olilortto-Blste, 
At AcIiinatDW&k in ilie viciuhy of Blatoust in llw XrAn. iVonK'. — 
It is iisiiK.ll P«ruwiikite, ill liouuiir of M. Toji Perowsk.!, au inleU 
Ijgnnt RoEsiaa iiiijierulogist 

raraioi-oGr and too loot. 
19. Oit t/i.i Corpmckn of thi }iUif>,f.. li^ Dr Martin J?any.— 
The author, in the course of his i-oscarclios in Embryology, dclAiIed 
in his " thiid acrifis,"' ubai^rvetl tlial some of tUo corptuclos of tlio 
blowl ander^ progressiva aU<irn,tionii in their stnictuiti. Tlie t»r- 
pusclcs &o ailei-ed Iio bidtovct to bo of llie »anio luitd &s those described 
lijf ProfwBBor Owen ; and having found tliat tlie alteraliotia In iiue«* 
tion tonninnto ia a toparatiou of tli:.- corpu«i;i?a into globules, lie 
think** this fid. confirmK the idea of Professor Owen — that the blood- 
diao undcrgoos iponttinoouf subdivision. Th« tiiitlior farther ob- 
Bei"vod that the corpuack-s of tlio Wood, in certain altered states, un- 
dergo mpid and incessant changes of fomi, which cannot be traced 
to the iictif)!! of iieighboiuiiig rijia. A corpuscle will somctinioe «- 
KUDio tlio figiii'o of an liour-glass, as if it vera pivpai-ing to divide 
itaetf into tiro pai-i.*^. but it in^tanL'\neoa&lv citltPi' regains ItA prorioun 
foiin. or a«*iimas a nt'w one. These motions nn* incesHSiU, and so 
rapid that it is not oasy to catch and delineate aiiy of the rWiiUing 
fomis; tlit-y lire compared to the wrilhingH of an animal in pain. 
Tho authoi' hax soon thaai in a rabbit, as Uto ds Iwo liouri and a half 
after dh&lli, and ihiiiks it probsWe that tliey may coiuiniie for a 
longer time, nUhough, when under tho microseopo, tlioy gradually, 
nnd in a short time, oi-a^t ; tho i-apid changes of form, which are at 
lirst apparent, passing into gcntlo imdiihilions, and being succeeded 
by an ^t^riiation of rest tind motion. Should thcso faota be thouglit 
to iwnfinn tho opinion of John ITunliT, that the hlood "has life 
within itself," or " aciuiros it in tho act of fonning organic bodie*,'* 
because its eorpusolos in cortftin slates cxliSbit " *ifal actions." still 
hi« assertion Unit " the rml globwlcs" are tho lfii»t inipoi-tant part 
of the blood xil! nppear to havi* no just foundation. T The authoi* 
find* tlifltthc phenomena Att<^diiigwhi»tls called " vital turgoseenco" 
of the bloodvessels, dop«id not merttly on an acciunuinliou and stay- 
nntion of blood, but on ctinngos in tlic oondition of its corpusolos, 

" t'lVinpuKeW of lln» volume of i'liiloeophiml Joiirna). 

t Lb U-r obxiTva lions, Uio uuiliut iulutmi na, in^lui'i: Liiu I" bcliiiTr lb* 
rapid an<l incossnnt chanp's in tlur Torm of lliO roqin^vlc", I'J be eaosed bj 
evnlicuous cilia.— Bnir 
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whicfa Hsuia« % nors <a Ims globitlu-, or elUftieA] fep[iMrftne 
bBiw celitt. 7'beir Ulterior is d»rk. from a gn-at incrtaee od 
loanng matter, which aoetunnlstw arouiul a p«^ucid and oolourleM 
point. correBponding in Ktta«tioa to thai of tbe central part of tui- 
elei in oibcr cues ; and bo ootaplmcly do the ooi|)UM;le(t GU their 
reeMki tliat th* fluid portion of the blood is uxcluHcil, aud the o»r- 
pnadM at* oonpnssod into polyhedral forms. This cooilition of thu 
Uood-oorpuscln during TLtal tatje«c«iM<c of the re<BseIsth« author tliitik): 
deaerriDg of oonBJdetatioB. iticonuexi»n with man; of the pbenomenn 
awending local aecamnUtiotis of blood, both Id hralth and in diMtso ; 
and non especially with reforeoce to increased pukatioD, the cxuda- 
lioii of oolotmeaR fluid, and the heat and redovss of influmod paib. 
Acsordiog to the riewa of the authar, ihc fornintioa and uouL-ishmcnt 
of organs is not eifeeted merely by the fluid portion of the bWd, 
for he has diaooTt^rvd Uiat tlie cdb which ho ^ewc«l in his " Third 
Series of Besearches in Embryology" form the diorioo, arc altered 
blood-corpoBclee ; and he has farther found that muscular fibre (that 
13, tbu future musciv- cylinder, not tho Bbril) is fonnod by tlie ooa- 
IcHOOCO of colU, which alto are derived fram oocputiclos of the blood. 
He baa seen and 6gurc<l crory stage of Iriuinitioii, from the iiitalt«rf.'<I 
Uood-coipaacia to thobraadied eolb forming tho chorion, onthoono 
hand, and to the elliptical or oblong raii«cle-«ell«, on the other. TJiv 
colour it not ctiangud, except that tbe bood-oorpu&elec. when possiiin 
into colls for tho fonoatioii of tnuEclo, become «f a much deepor rod. 
There seeuiii to oixur in tlawe an inrreaso of red colouring matter. 
Valentin, in 'Icacfibing tho mode of tho fonnalivn of uiusolo. bod 
>tated that (jlubitlra approach oneanoilivr ami coaltuoe to form threads, 
which in iiiany plnocit have ibc appuftrance of a necUaeo, but subav 
^iiently lose the tnuxi of Jiribion, and beoonn- cylinders. Schwann 
bad conjocturvd that tho globules just referred to — as having betni 
obaerred by ValciitAn — are onlla, and tint th«Ae cclU coaluacu to 
form a secondary cell, tlmt in, Llie muiicle- cylinder. The autlior 
con&rius theob»crTstionsof Valijiitinandthijconjecturitt of Schirantt, 
'wiih tliu addition, tlmt the globules ooalescing to form the musdo- 
cylinder are blwxl-corpwuclc* which have beounie celU. The fihriU 
appear to bo subsequently iornied within the cyliuder, which thu* 
boeomes tint muscular fos«ic»i Im-. The medullary portion of the 
ojJiiidec appeani to be ojinposciof the pellucid objects, one of which 
IS contained within cneh alti'roJ blooil-evrpiitiolg. Siimi,'' of thebe 
pellucid olijectn, buweicr, contlnuu to occupy n pcripboral fiituattoii. 
The author think-i il i.i not |)niliiili1e tbat iiiii»culur Tibi-o and tho 
chorion are the only tiatitieo tutniiud t>y thv oorpiitK-lv.t of tlto blood \ 
he is dispused lutber to ini^tiijc. linw many are tho liobuoi wliieii 
th«y do not form ? Nerves, fm- instance, aro known to arisft ?ci*y 
much in tliu M^nio niannci' an. inuscle-cyhndtars ; and epitbL>Luio>oi'iU 
Koiiii-tinieB ]ii'es«.'iit appuaruiiceu As-hioh hare almost sug^;nKtc4 lo 
the author tiiu idea Lliut tiK'y were aiieruil carpuucU'4 cl' tbe blood. 
dohwBuii had pi-ovioualy abown, that " for all tho elemeutaiy |P«rt« 
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of oigftnietnx thwo U a flnmmon |triii«ipli> of (!pv('lrtpjncnt,"'^tKe 
clrnnontarj p«rt« of ti»t(uea tiaviru; a like origin in culb, however 
difTorvnt the fimotlnnR of tItos« tisEuen. The facts made known in 
tite pnwi-nt im^niuiri iiftl ciiily alToriJ trvi<]i?nco of thn juntiK^Mi of tie 
viow* of Sfliwaiin. hut thi:y farther shew that olijects. siioh as tlio 
corpuacleit of the hloud, Lavtug all the same appeatance, cuter ini- 
uificiiately into the focraation of tissues which phyaioloirically ore ox- 
tivmely tliflferent. Stmie of thc-flo coi'pnscW an-ango thcmsGli'os tnti» 
muficle, and others hecomo motamorphoaed into constituont purls 
of tbo chorion. Bitt the autlior thinks it \i not moru diftiouU to 
uonccivc corpuscles having thu same colour, fumi, ami general np- 
ppftrancc, nniterguiiig tr[iii>;fwrnifttiotis for vory diffoifiiit (nirjtoKcsi, 
tliitii to odinit the fact miide known \>y two of his preceding mcmolrBi 
—namely, that thu nucleus of a cell, having a central situation in 
the group whioli constitutes tliQ germ, is Ocveloped into the whole 
cuibryo, while the nudei of colls (Kcupying less central situations in 
tlie group, form bo more than a minute portion of the amnion. It 
is known that in the hefl'Kiv« a gruh is taken — for a special purpose 
— from among tlioHfl horn aa workers, which it perfectly resembles* 
until nourished with peculiar food, wlien jt« dopolopnicnt takce a 
different course from that of every other individual in the hivu.— 
Proceedinr/n of the Jioyiil Societt/ of L^itidon. 

20. Itesearvhcg in Embrt/olog^. Thiii! SfriiL-ii.— Additional Ob- 
stirvutiong. By Di- M'.trlmB'trry. — Having, in the paper to which 
the pi-eaent Is supplementary, niado known the fact that the germinal 
Hpot in tho mammifcrouR ovum ro8olTe» Jtnolf into calls, widi which 
the germinal vcsiclo becomes tilled, the niitEior has since directed hit 
nttention to the cotrei^paadiiig pikrt^ iii the ova of irit'd.i, hntrncliiiin 
reptiles, and o;5seoiis tisheH, whirh he finds to bo the Beat of prcciitely 
iho Euniu ehnitges. Tho Quniei-oiis ipnts in Ihc gurniina! vesicio of 
batrachian rcplileH and oitaeous li.shcs ait- iiv uthur than tlio nuclei of 
ooIIh. Th» cells themseWcs, from their tr.inxpaiDiicy. aro at Hnit not 
uaeily disc^rnod , and appear to h»ve hithoito C't>capvd iiotiv'C ; but atVer 
ths observer has become aware of their presence, they are. In many 
instniicos, soon to bo arningBd in tho same manner, and to present 
tho same interior theinselTos as the coiTesponding cells in tho ovum 
of mammalia. In the repressntationii given by Pi-ofessor lludolph 
Wagner, tho discoverer of the gurmintLl spot, the author rtniognisoa 
cvldeacu of tlio .v^me otiangi's in ova tlirvugliout the animal kingdom. 
Ho confirms and explains llie observations of R. Wagner, that in tlio 
oca of certain aniinaU an nriginally siiiglo Kpot divideg into many, 
Mid that in tliA ova of othor animal!) tho mimbor of spots increased 
as tlio ovum ripens. But he- expresses abo the opinion, that in all 
ova tlioro is originally but a single epot, this being the nucleus of the 
gunuinal venicie or cell. The nnalog}' betwcL-n the ovu of nmmninlia 
and tho anima) above mentioned, oxtcndti aluo lo Uio Ktibitaiioo sui>- 
I'onudiiiu the gei*minsl Tcniclo. which eoii'>itita 9riiuch:ittc<l culW, 

21. Form of the B{oad»partielea of tht Omilhorhj/nthiu tiyHi-u; 
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By Df /oAn D'Wy, — A portion of llw Viood of the OnfiiAorAyntAw 
hynrir, iiiixr<l vhcn fruiii with a ^trui)^ bolutiuti uf OORimun mIi. 
Ik-ing pxaniitie'l br iIk- &u(iiftr, exltibitol & few •jlobiilcK uf irrv'gukr 
iAi»|iv. Anotlm |iortioD, preMrved in sj>nipt cantnini'J naincr(Ki» 
globnlov, nintt of wlikh h&d au im'gitliB' form, tut ituinr wciv cir- 
oular ; none, hoirorcr, were Btliptiraiu, Iiku thoco vf kiidn. Hviwv 
tbf! Mtitbor L'^icludea, tli&t in furut Uia/ aceunl iuor« witll tlwue of 
Momiitnlix — PrxM-f'-din^ of the K-ij/al St*at^ of Lonion. 

22. On rlif Minui'- !itr»i.-tvFv and ^ovemmtt of Vohint'oy Jtfiu- 
fJt*. By tV, li-jwrn-itt, Efq., l}em<nuiroi-jr of An'ttvmy in Kit>y'* 
Collttjt, ttOivton, 4v. — Tlu> objects of thv uutlKJC. in tbix pH[ior. are 
tli« follovin^, — li>f, To coutii'm, iindfr eonie oioiIiHt^tionN, the vieir 
takm of the primittrc fasciculi of Toluntarj muscles being composed 
«f a Goltd btindlo of librilln. *2diy. To JKcrJbo new pm-u cuk-ring 
into tbcir cODipositiun : mid. 3dly, To detail new obscrfMiuns on itto 
iikMha»t<<in ofTolunCAr/ uioltoii. He first Bliotrs thst ibu ^riniittT« 
bociculi an> not crliixlriiial, but polygonal threads i tbcir si<l<.-7 b«iug 
moro or h^s ftaUoiiLHl ulicni tbuy ore in contact witli ooo nnotlior; 
be nffxt rccordv, in a tabular form, tlic results of bis uuiniinaU<Hi of 
tbdir line in the dilTvroiU divisions of tlie animal jciug>li>in. It a^ 
pMrs that t!ie largest aro met with in S^b ; tLcj arc siuaUec in r«p- 
tili'n, mid ibi'ir t\i« coiitinuM to diiniiii»ili in insvcts, in mtiiiiniaiia, 
and bucUf , in birds where ihoy an the tiinallest of all. In uU thi.Ho 
butanccH, bowcvcr, an oztvii^ivc raiigu of siio is obserrnblo. not unl; 
in diflerent ipenieK, but in tlio sumo nniriial, and ofon in the «une 
muscle. He tlieii slicwa ttiatnll th« GbriUnc into which a primitivo 
fascimlos may b« split, aro niarkod b^ altf-mate dark and light points, 
and that fibrillir oftliis doscriplton exist througbout tho whole thicknosa 
of the fasciculus ; that tbo nppohiiiim uf tli« Mgiimnlit of cantiguous 
BbtiUtt, so marked, must form transverse striic and that such traoa- 
rarse strin da in (:u:i f:ili^t ihroughoul thu wIioIl* iutvriurof tlii^ lasci- 
alus, Ho next inquirctt int'j tliv f-jrm of tho segmoiit! coinpoKiii^ tlio 
Ibrilhe, and shea's that their longitudinal adhesion cunsxhuica Jibritla!, 
and their lateral adheciion dU'S, or plates, tran^tvcrM to tb4> length of 
the faHciciiUis ; each dit« being, tlierefuro, coiiiponod of a eingla nc^- 
ment from every one of the tibniln!. He shows tliat thnso dies always 
.exittt i^uilc- M uncHjuiracally as the (ilirillic, and gin^i bovcral cxain- 
pliM aiH tij^irt^M of a natural rluiTaiL,^ of tlio fasciculus into such discd. 
tt folloWB that titu ItaiiKrerse btriic ore tiie edgoH, or focal flections 
of theic di.'iOK. t^evc-i-a] varieties In the ttrisr arc then detailed, aud 
tbe fact ■lotii-t'd ihut iu all auiuiak thet-u la fruiiuuutly luore or hms 
diporsity in tlie imiiiber of stria? in a given spaw, not only on cou- 
tl^tious fttHcicuIi, but also on the saiuo lasviculuu at dinVrcnt p&ita. 
The author then proceeds to describe n tubular membranaceous 
slicith, of tho most extniisite (leliciwy and irsnapai-em-y, invastin^gr 
each fosRtr.uIus from end to end, and l^olnting it from all uthitr parts ; 
thiit sheath lie terms ■Vajvo/i'iifJi-i. Its existanc«andpropertia« arc 
ishewn by srrcrral modes of demonstratlou ; and ainotig otltQr&j hy a 
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BjMcimon in whicli it U B«en filEvd vritb p&ruitio wontn (TricliLmr). 
which have nmorod all rho libi-illK. TIi« adlieii'iii of thii* ^arco- 
lemma to the oiitorma«t Hbriltne » «x[>lAined. It is bUo »bowii chat 
there exkt in al! vihiiitary muMiVn .1 tiuniUer of uitmite --(.rpiurWca 
or doflnito foiin, which atppcar to be iHenlJcal witli, or at least oii&lo- 
^ous to. ihf niidui of i\k cclla from whicli the derolopnient of Uio 
tiuicitiili lini- oi-ij^im!ly jiropocilod, TUoeeRi-e shewn ty be an&lo^tix 
it) »u\\\\a.y \jn'V\v» ill tli« iiiiim;1i^ of orgtuiic litV, ami in othei* or^aiiio 
sH'uetiii't',1. Tiio autlioi' iioxt describes his Bbservations on the niodo 
ufimti'n K-t\v<;i.-ii teudon and riumIc ; that {«, on thi: oxti-emiti&>j uf 
the pi'iiniiivn fsjicicitli. lie shi^ws ttiui in fish mid ioisecls die c«ii- 
Jiiiouft librilite bec^mo Maiotiuu«s directly cMiliniioiis with the ex- 
tremities of the fasciculi, RhtcU am not taper. Iiuti Imvc a perfect ter- 
Diinnl disc Tn nihtit ctwra the extremitim nro hIicwd loboohlique- 
Ij tr(iiic;Uc«l, nh<>rc tlio fiksciculi ava attiicht.'d to BUrfaccii ni)t at right 
anglxH. to tht'ir direction. I,iiMtly, ho vtalcs l\ix npinifni, iind gitua 
now tacts on which it is luunded, thut in muacuLu- (.-ontniction the 
diwu of thu iWiuuli liucomu appi'Asim'.itcd. tliittcncd, niid cxpnndt'd: 
tha fasciculi, of course, at (hu siuiiv tioio bucoiiiin^ »hort«i' lUid tiiickvr. 
Ho considerH thftt lu ftll coiitnictioiui tlii^aa plximiuiena utcur; and 
bo adduQi;! arguments t« shew the improbability of tho csistcuco of 
ajiy rusR' or xigsags aa ii condiLion of conti-ncling fa.-'cicitli in Uie liv- 
ing body. Tho pii|>tir is nbundantly illmti'iktcd by drawings of nticro- 
sttipii; appcuiuiiCL'a,- — I'rmrttfinii* 0/ ttf Hoytl I'ionctif of hoiidon. 

*J3. /ihundauft: of Wil'i iSktitiw in th-' Highlaad L<rfht does noi 
ncccsiKtrUi/ indicttU <( eci'cr'j Winter i» I'-ditnd and furof. — lu tho 
uotics ol' the pi'oueedings of tho Woriicriau Socioty iu Xo. 56 of your 
Journal) p. 411,] Cud it was titatcd ni the niuoling of IXjcember '2 let. 
that wildhwaibwuro abundant in the Highland LocIb, " indicating a. 
ncvvrv Min(i;triu Icolund aud Faroe." Th&t this ii> not uoceseartly in- 
dicated liy the presence of an itbuntlanci} of sMans in this country, U»e 
riiig extrnct from n l.!*tiT I hut month received frcni Faruo will 
: my friend Mr Sohrotcr. who has rosidod there mniiy years, 
says, " The wintor has been without frintt and inovory respect the best 
winter 1 or any body now living cnn rc-mcinbw. From tho Solstice in 
pQcember till iho TCijiiinox (vimml) wo hwl no sloi'in. verj' littlo snow, 
and \{3ss front ; cKpociuUy from January 28. (ill Mnr<;li 2'^., it was sur- 
prising liow dry the wiatliur wa* without Cixu't. You may imagine 
it from this, that in muiiy pluct* the turf moor wfw a'ackud into 
prismatic divi^ioiix, and suiiiu pc;tl4 I lud by chnitci* dug up Fa- 
hruary 11. ww-o quite .iry March 17., so tlwt 1 could u«o tlicm 
for fuel. 1 nevoi' heard uf lliat bi'-foro ; the frobt ooniuiotily spoils 
. tho pit! in May, often iu June, but thoro was no frout to he seen on 
tho pikf in the- Iieart of tliJs winter." — W. C Tm'eU/ati.. 

Si4. Jiarfi ZvojfhyU* oh fAn Cooft ofArt-an. — Wo lately pickod up 
on the bL-ach at Brodict in Ai'ran, a specimen of the brnurifiil Cionin^i- 
tfr T«mpletoni, and of the Lwdia fra^jiliuima of Forbes in \\'enie- 
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rnn TrmnsictKnix ; tlie ipecimen of tlie latter forUinatelj did not 
ubinr its fragile KvoAvuvj, to that I hxn bocn ablo to prftwrn- it 
vBtfre. Wc linvo aW tuuncl DuniefTN><f spcctmonti of tho vifjr bc&nti- 
(hi axA eiiriotix Arttuia »aacul'ttt of Joliniiton'K Rrirish KoopIiytM, 
and ^nsjri accvinpaninl hj the li«rmit cntl>, intiaMting tbo flicll nud 
the tiorn/ cxloiuion of it, to wlilcli ilia Aetinin s Btbtvlicd. — W. C. 
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SbuiI, HldttT, K Co., London. 



Bj' Dr Smith. 



The lint plate of Ihb numbvr reprt^ntit Hie GirhiUits aurieubru, 
It new ttp«oie«, f^nind in ilie wnicni distrieii of Southern Afri<;it, pnn- 
ripilly Dvrtit of th< Onui£« river. Tliv di-scriptivn ii eivcii with tlia 
witlior's UKMil aliililjr ; it hnrtnonises willi l)ie culourecT figurei in the 
{date, ■ mrtit of rather a mre occurrence, even in Mime work* on Na- 
tural History of high pretonaoni. Six 8p«clea of the PetreJ Family 
(ira beentifiil'ly ivprewnicd and well i)eKnl>edt tbe»e are, of ihn ^nus 
Prot^larin, live fitilowing species — P. i/lacialoi/iet, P. mtifroplera, P, 
FoTilerii, P. tvrttiy : of the genu* Pacij/ptila, the following — P. 
' JiaHtfii ; of the genua Pufinvs, the P. rineftMi of tho beautiful ge- 
nuff CinnyrU. one *^peciei, vis. Cr*rroii, is ligured nnd (l«Bcril>M. 
OfFishn, tht^ kllowinc an ftgvn'ed and de«:nbed, I. Eiopt Cajxnaitot 
Sniilhj bIvo BiiffrHf Cn/iennrii iif Smith. 
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Number for September containa—l. Oa Fi/iftn t'arietiea o/ Fo§tit 
HMU fiuMtl in tie fi«ii;/or ami NerkitMa Terrilontt. By Gewgc 

0, Spilsbnry, Ksq. f^lirgeon a. Note on the Hicer Goomtcc Kith a 

ftrrtufn «/' tti Brif. By V. Trfgear, Esq. Jounporc. — 3. Mfi?iinraiiifij 
r^'atioelo Kxjifrhi'p'itii ov the (SoiHrntirrirothn ff Td&fraphie Sitfuatt 
iuiJuced ('V Jiheiriftly. By W. il. O'Shoughnetsy, Kaq. Auiat. 
Sur(;eoi)| Pmliiiwar of Chcmietry, Medical C«llE};e, CWcuUu, and 
ciating Joint-SHtretary in the Asiatie Society of Bengal. — ik Extract 
J'rom a Menioiy im Uie Pnpitratmi* nf the Indian Hemp, tir GniJaA 
CCaniiabis Indite} ; l/ieir rffecta on the. Animal Syttcnt in fitaili, and 
tJieir utility in the Trailmeat ^Tctnnxis, and ulfier rovcu/tire Dl«- 
faiti:. By I>r W. B. 0'S!iniiglii!e«»y. — 5- Mvmiiir im iJit Clittuitr, 
Soil, pTodKce, and Uii»ha7ulry nf Af<ihaniiita/i, and the neighlmtring 
Conntrie*. By Lieut. Iiwin. — ^. Metcorclaiti<ai li^ir'«itr- 

Number for Octohiar contains — 1. Cant inualioncf the iircotrjif^/f;^^- 
nittan. Hy Lieut Irwin.— ^. Man-h fietwftn In!toiraiidSau<iw, IMQ. 

— 3. On an Avralife pi-egentM to Ihf Sncitly \. Ka/rar^tn ftiim lie 

MMt (the Ocean ), a Turkish .' Vork. on I^'aPii/aliitn in the Indiau AVa«, 
TnuiUatcd and conn uiinica ted by ]. Voii Hanimeiv, Bniim j'ui-gtj- 
tull, &c— 5. Description. «/an Attrouomical Iiu!ni:iieiit, f/rexeattd tg 
li'ijtili Ham Sivy, "f KJwtn, to the Government qf Iiidia> By T. J. 

WidiUclon. Ks\. of the Hindoo Cotlcjit, Calcutta 6. Cvutinualton vf 

AttiiilDnt-Suruwn O'Slmuglirit'Eiiy om luMan llmpt—l- Ok lU £j(< 
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ploMitM «^ Gnnpotttifr umier H'alff ligO<t Ctal^auif Bulltrry, &C. By 
AuiilaBt^aTgeon O'ShDUftimciiy. — tt. pTt^ffdinifir of the Atiatie So. 
eittv. — J). MeltwvlegiealJovntil. 

Number lur Novemtter conutin^ — 1- Cnntiniialioi) of Lieut. Irwiu'i 
Memair OH Afghani tlmi. — 2. Jvurnal of a Trip ihioniih Kuntiicttr 
Ht/^j/riif^, and Sf/iti, undertaken in the year 1838, under th" patro- 
nogt nf ^le Asiatic Sficteiii <ij livtiyal, for Uit purpvst: <rf determining 
the (reoioi/ifal Foniiatirin ojtho>e Dhtricis. By Thomas Ilutton, Lieut. 
S7tli Regiment, No, l. Assiitant-Survejor of the Agra DivUJon. — 
3. Nnlet on mrimig FotsU Sites in the S'erbuddn : iHnnlrvted Ay Spt- 
eimen* and Diatciit^g. — ir. Pfoceedini/tc/llie Aeialic Society. — ^.Mt- 
teoroto^icat Uerjii'Icr' 

3. itaJra$ Jminuit o/ Literature and Scioiiv, publialieil unilvr the atupicfli 
of (Jio Madras Lilt^riu^' Soi^iely, and the Auxiliaiy So/ot Aui«ttc So- 
cietj. 1-^iU^ by the KticrcLftric-.'^ of the Asiatic UopitrtnicnL Num- 
bifrfrom July tu SoptAitiLi;]: 1339. 

The ftfUowine ar< tJie pupen in Ibis number: — I. Itepwt ««. Vte 
Markensie MSH. — 2, h.fsaif an the Loui/uiuje. otiJ JAteraturt of IM 
Tflnfini. By Charles V. nrown. Enq., of die Madrna Civil Servie*. — 
S. Calaioffus iifthe Jiirdt of' tfie Peniiisula of indin, arrani/ed iieeord- 
Mw^ Iw tie Mvde'ti S^Kti'iu if ClaMifivMtion ; teifJi brief S^'vles oit tkeir 
habits and ffeo<jrapfiicul dUlrihulion, and dcecrtptioit of near, doubtful, 
and imjterfrcllp dracri/^J rpurrn. By T, C. Jridoni AsKistiuit-Sor- 
HOn, S(l Madrft* Lifjtil Caviiiry. — I. A Catalnriue of the Spnitt of 
MatHtnalia fannd inthe ■SaiitJieth Mnhratia Cauntiif ; teifh their Syno' 
r^mee in the native lantiua>fcs in use licre. My U' alter Klliol, K«q., 
Madras Ci\il Service- — S. Same account, Ilitturiciil, GfoyrnphiriU, and! 
Slatittienl. Dfihi'. CrifM Dittricti. Py LifiHeiiart Newtwid, A, D. C. 
ta General W'ilaun, Ac- — ('. Jourtieg of the Kiutiun Mistian from 
Orenhoicrii tv HnA/mn'. Traiielated ty Coloiif! Muiitcith, K. L>5., 
Chief Engineer of the Madeas Army. — ?• lieport on the Mattiifaeture 
cf Ten, and the exIetU and pfodnte of the Tea Pianlatiotia ef Attam, 
By C. A. Bmc«, V.&\.. Literary and Sdcitlific liitu'lliguncc-l-S. Ho- 
rarv Met^n>l<iqical Ol/errvalions, mode nqrofihly to tlid tu^ifrtfioH$ of 
Sir J. Rrrarhel. By T. G. Taylor, Kwi'. H. E. L C. iiBtroJminer^-O. 
Hnrary Meteordo^ieal Olftervatiojis iiiirdf. at the Siimiiicr Sointire ] 839, 
at Ike Trevandrum Obatri^awry. By O. Sperschneider, Superintendent. 
•^10- Meieor^otfieal Jonmiti kept at the Madras (HMftalory. 



Ziaf of Ptttent* ff ranted for Scotland from 25M Jtme to lllh 
Seplember 18-10, 

1. To William Nkalb Clay of Flimb)', in tbu county of Cuuibvrliuul, 
gentleman, "certain initiroremtnUi in the nianufuctttK of iron."^Mih 
Jan« IS40. 

2. To Bice Haiuiis uf BinninKliiuii, in tUc t-umity of W'lrtviclt, gentlo- 
tnnn, "cerluin impruTcmuiiUi iuivliiidurs, i^iUtCH, midkloclw uni^d in prinliaj' 
nud eiiil>o«tiiag." — 2Sth June IBIU. _ 

3. To Bosr.RT Coon of Johnntou, in Kcnfrcn-ttldic, cnginuef'' nud niill- 
Yrriglit, " for the making of Iwiikii by macliiiivry, t* bo wrmiglit dibot by 
Ktc-un or othor power." — SOtli Juno I8<0. 

■t. To JoHTT lli:MXi;(D of Nirrth Uank, Ki^genCa Purkj in the cminly of 
HiUlMaxr gentleman," improv(Hiunt> in (FMme4«n'." — 34>th J(in« IS-lO'. 
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IL T» Twisu HaemjonMoji, of ih* town, ami coaatj of ilw' lowo. 
(avnuUvMipaa-'tynfi. rlMmat. ** n prvpamiiofi at mtphow of lew), afvl^ 
kWu IV twis* «f lh« [iarpu«»* Tur « Uicb r^rboanta uf ImiI h now ajiplwL' 
>lk i«tf l»40. 

II. TpDatip UoituioM of Wil-"" ■<■ "I, Piniliiiry, lu tin- cutrott 

lUdWox. Mk-nuikar, " impr-jTi- 1 'ing" — 3<>Ui June 18w! 

7. Tb JcMATit«vSrAiixiEtiri.nn^: -. :"irihinoherliinil, ageni."cw»' 

imprortid pre r «wi fl* oparatJona for ttiB<>ltinf leadMina.'' — 3d Jnij 

8 To Waiuir M<M(nUT, of Kbl«kh HD). nrar Edinbui^, pajinr- 
P-aiMkar. "ctatain UB|ira*«in«)ta in tho iwuaf*ctiuo of p*{ier."— Xil Juljr 
1I«0. 

II. To RAauRT SinicLixa Nkw-all ofDapilw, in Iho oounly of Por&r in 
S< i>ili>rl, iH-inf partly a comaianiaiiiuci fiuui abrotMl, niiil pnrtl^ bv hmn-. 
liim uf bi* *™a, "t«t«in imp»flr«nMilj in wire Topw, nnd h» untrtiinii 
fnr makinu *nrh ropm, nhich rojx^s are applicablo to varions putpoiMW." 
Xd Jni; )lj«n. 

14 To CiiAKLM r>it:t:«u-xT at Dotislaa, ia tb* Iilo (tf Mm, Eaqnti 
" tvrtain {mproreiBciitii in rodaelny fricuaii ia wlicelt of carriagi», w-bir 
liKpromnifiU an also a|if>Ucable lo beAUnj* and joamali of macliuiitr;.'' 
' -ii Jnly IIMO. 

II. To Jotix LorniAX uf P,iIiDbareb,geogra|iher>" imprommonts in o|i- 
nmluii fur niMuianng or aMMtttalniny w«ight«, slnl»% or prHaaTV.''' "^ 
" I JmIv. 

I». To Joss Sn-Ais Woimt of Manphestor, in the enuniy of T.ancaslpr, 
rbant, tmng a coiumumc-iiioafmai abroad. " impr«v«inpnt« inrotatuiy 
aa^iam U bo woikcd bjr Mwun and otlior Said«, »iivb i>nf uios boia^ alao 
aftpUeablo for pampin^waUvaiH] otbcr liqaidx"— 7lli ■'ulr IBtO. 

11. To Taoiia* Pekt (jf Bread Streol, CUeapiide, in tfae city of Londua, 
ftnileoian, being ncommiuiicationCroin tibroad, " cOTUin tmproveoje&U ta 
ijBtfJm-mi^M<." — lotb JuIt 1840. 

~~ II. To Kcn'^BD TiioMAH n.ti!«iii[ti>aB of Park Place, Si irami?s, in the 
luntT of Middloiox, Eiqoire, " imjuovciuinitii in obiuinlng jwircT." — lOtb 
\Jn\y 18-10. 

IS. To Jons J'VKr«. of Sliropshin>, gpntlemnn/'impmcemenUin f^r- 
iiaeM or 4T»-pUr«w. for ilui ln'tter concuming [>f fi:ol."~inUi Joly 1810. 

IC To Jiwi^ Uamveit i>t ftiuuiis Plufi'. WulerloH Ki>ail, in ihci conniy 
of .SiiRvy, tin l>?r- merchant, " certain improve iul-hls in paving *Uool*,n)RtLi 
aa^J TrayK, witli lilnckp of wraod, nnti in tho machinery or apparatus for i^ut- 
tln^ wrormm^ Kudi bloikv." — IStIt JaU IttJO. 

17. To WiLLUU JlKxnT Saii,ry WrJBf-rHRot l^v/Mi, in tliD eOtintf o( 
SnfThllE, furgMn in tlic Itoviil Knvy, "imptari!iiionls In preparing ttkinu unj 
other nnimsl imtlnrs fm t'lin piirjioaos of tnnning, nnd tlie nmnnfacLuro of 
Itelsliw?.'— laili July ia4«. 

18. To AiESUsnF.R Bowof Crowm Slrwct, Hulchetontou-n, Glni^ow, in 
tlie conaty of Lnnuk, Scotland, bnlld^r, " impcoreiuunla lu fumactc atWI 
flui't by tho in trod ti 1:110:1 nnd applirniidTi nf hul air iherplo, and for Iba 
cenianipttan of iinuku and ei'onomisiiig fnpl." — Nth .Iiiiy lO^'K 

UK ToC]inir[OPiiCR^iiJXrj.«.oftlii^T(>rk£ujid, Lnmbulli, in Ibo coun- 
t; of .Sunvy, gi>QUcinan, being u comniimtcaiibn bom abroad, "Improro- 
iitnls in tliomiLDufnctnrc of braid* uml plats," — S3d July IBIU. 

21. Ti> William Pju.wkj« of Sutton ijitxnci, Clvrkcnadl, in the coiinly 
of jliiItllOBi>x,cundloniaker, " improTCiuents iu ihi' miuiufui.'iitw of comdlWy 
tml in nppariitu^ for applying lisht" — 53(1 July 1810. 

21. ToDasiel Goocii of I'nililiiigwn Orwn, in the coumy of MiildJf- 
tex, nngini^r, " iuipruvcnivntu hi nlici'li luul i<icuinDttvo m^iiK-ii to bo used 
ma MJIwayK.'- — 34th July 18 10. 

ti. To IIkniit Dibces of Livorpual, in the coonty of LancMLer, ea^- 
' MuT, ^ ctrtaiD improremetita in the coautrucUoa af locwnotiTe aleaBi-«a>. 



■ 



)[in«c and is '•(■mU U be a«ed on ■ ai ) and »lk«r wftv*, |«tU of whkli im- 
|>r«vnnimu> me*-- ftpjiliralrlo (4 • U>Mn-4>D|;ine« goaorally,"— 44(h July IV1(>. 

33. Tn Jotiii-ii TirvMCLirP of ('b'lflrs Su<^l, la ltv« CiLr KojmI and 
^«»ntj of Middlcat^, «tiKiiiccr, *' c«i<Ain ImprorctiMnU in t)i« iiiftrliiurry 
ar pioc>>«* for iKo r«dueu<>n or oomniiniitMD of iXya woods, far fMililuiug 
lli« vxtru^lida bt tlivir roluKriii;; ui"ll<n.'' — 'ii^% Jolv ISiO. 

2(. To Joiix Gnosait BonMcn of HkTvc)i.>'l«r, U Ui« county of Liuic«if 
lar, engineer, of nn cxtciuuon ofitftr^ti yaar* from lUtli Aut;u><4 llt:j4, «f s 
)ial«nt (ttmiIin! to fciiu ior "tcrlJiin improTviiiiMilj in tW nurliiitcrv fcf 
eleuBin', cArd-ji-, dnwin^t ivrni;! and «pinRiA{f of vcittoit lutd wooC" — 
ttlV .lu'.y l»4l). 

a. To Hicn.*itD Smitr tind lUcnAitn JIackixa both of Bttrv, iRi||o 
cannlv of Lancil^ler, iDnc^faino-mEkkers, "wrrlain improrvitMMila iu ni*c!itB- 
tty, for ipintiinjt cbii'va i.nH nllicr ftbtou* iii>bftUn<«ii.'' — 'iSili July 11)49. 

•i^. T'> IIiciiAftn SKirii .<nil Kicnjnb (Iavkiho bolli of Bur;, in Ibo 
rfiiiatj' ol' I.Jiii(MUt(^r, iiiik«hinc-ninkctii, " certain iiiiprnvMiwnU in ntotlii- 
ni^j- or oppanilu* for ilrntt;Iit>;, tlubliiii>;. riviii);. and ■pinniug cottun, wxmI, 
Altx, n\k, UlA Olliet flWou)^ ButHttmres." — autb July HMO. 

»?• 'J'o Jons AiTrillM>K of OlimROit, in Srotiu-:!}, ftl frOMiit r<>u(Ui^ at 
N4> t44 M):iar)(u, tn llio rilr of ].«&doit, lutf'fi.^luint, niwl AftciIi>\Lt> 
lI(«Tii; of W*at ^ittftt. Finionry Si^uftrc, In th* c^unlv of Midill^svx, 
iu«ivluuil, "cnuin inipcovcmenttt in ^j^ncTutitiK tni c«»(l«B«ing, bcnttn^, 
co«)in;r, iml ov*p»r«iing Auiclii."^J l stJtily U4i). 

Sa. To KicnAtin Hkakr of KsKinorit Pbo', New Romi, iu IIm c^untjr 
ofMiddtcitMc, gontlcmon. Win;; a. coiniiiuBicatiun from obruAil, " impravc- 
inoDta in nppamlttti ft-r lAkitijc ornU.-kinin^ Ijh«n<'8(>ti> uiul ri.t>rc%«ittaUao8 
of luttuni and nf drawings, wul oilier (■bjecit."— 4ih .\n;;nit mw, 

^. To IticRATiD IlnDauoN of Sklubury Stroci, Slri^nil, in iltv oonntir 
of MiddloMiXf girntiem^n, bcin;; ■> c out mum cation from abroftd, " iioprovo' 
iii«iil« iu (!ia f»miJi or iJji^k^ of l>iiit4-riul« uid nubEit«ACc« u>>otl fur bnildjng 
and pkVinKtnQdin t!ii-iri,'4>i&bin«tionforKUc)ipurJVaBc»L."~4tb Auj^al 111(0. 

SO, Vojou" BifBOS of Pfirk Slr«-ifl, I'aik PIkcv, LiiDvbousw, in ili« 
(■(•-inty of Mi<tdlptrx, pngiDMrr, ■■ improvttnionu in atcuriii(; «liipa aiul v«f 
hcIh." — lib Auguit 1010. 

31. To TuuMAS Oram uf L^vriiiltFiiu, in lb« county of Konl, ^ntlciuMt, 
" inprovvmenttf in tliu luaiuirscliiru or fucl."^-IUi Auguvt 1840, 

33. To Samut'c. Lawaok (if [,<-ccU, in the oonnlr of York, aad Jvn?> 
[.■iWMiK of tlio nanto piiicu, cnginei-rii mid cft-]>uitiicM, being a conamnkii- 
Lionfcooi •.broiid," iiii]trovemfnla in nuicldnery for epinning, doubling, Hiid 

rfijristirs fl^K, hrmp, wool, silk, di'-lun, nnd otiior fibrou.i subMonCM."— 
|UlAt>}:»'t IHiO. 
33. To GnoncE ('t.arki: of UoiMliCKtAr, in tJio county of Lanciulcr, 
miinQfAttucci,<'orrtAiuiiiipdro%'eni«nl«iit tkocoaKituotiion oJlofmiufor wokv> 
ing."_Ctli August 1H4IJ. 
34. To Ur>nkicT llAMrnuN of Mayiii^Id Print- Works la UunclMstw, in 
the cov.T\ty of Laiic.i'^ti'T, (-nticaprini^r, ** ui impMrcd niolkod of blork- 
pnctinfc '>» iro%'«a fabrir^ of culion, lin«ii, silk, otr wix^llcn, or of kny tw., 
or jnoTo of tko*i intcnnixrd,uiLli imprvvMl tnAckini^, npjMtUiui, nmt im- 

PplomcnUifnr dint jinrpoKi."— tSth Au^.it 1810. 
3t. To CoLiK UAOHAii of ConiUill, I'crilwliire, Scotland, gontkmus, 
boin^ % coumiuBicntioD fram Abronil, " iinprovtiincnle in rctAtory cnj^M 
M-orkwl by Horim, Einukr, gui,.!)., or lit'.iicd nir, nnd in ibB modw of apply- 

Iing mrb cnginca lo iu«ful puqiosEw." — Utb Aug^iut IftlO. 
36. To DowKBs Edwa«ub of Siirbitnn Uill, Aingkiun, in Ibo coanty of 
8tirTi>y, f)uini>r, " improt'ciitiiniK in piviiorvlnj! polidovi uul otbec r^Moblo 
■tibKtani-nt."— I3iti Aiigunt 1840. 
S7. To William Ciuke WlLKl^s knd Uattheiv MAULki. Ki:»onicK of 
LoD^ Aero, in th« ronUj ofUtddUwox, Inmji nianaf*ctiin.T«, " ccnain Im- 
UnmnicnU in ligUtins nad in laitipn."— iJik Angusl lailiL 
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39. To OxaMKx WnnAttrtovt at Coodatl 8tre«t, HiuunavS^uu*, b 
tk« cAunlv i>{ MidiUfSM-x, Km., And Wn.i.iAU FaTHi:itoii.t. Caoxb <rt Copt- 
hAU Uailding*, in I(l•^ city ol L/OOdoti, Kii]., " iB^Mr«n»iiU in giving «]^ 
imI* M»d funding Bl«r(uuiiUilisUotpIit««% bf ine4iw of olMlriecnmBU.* 
— Slat Angaft 1840. 

39. To Geobok l?AtTNniuw of tlaaknattoti, in the ctrnnly of Oxfovd, 
ckrk, ftnd Jauu Wii-Not «C th« uuoa i>Itc(r, fumcr, " imprnvCBMrnrs in 
AuckWr^ fat dibUing or Mttug wb«Bi ktid «Ui«t gntn." — iiih Augau 
IRM. 

40. Ta CitAELH Wt« WtM.iAUx of T.ivcapool, in (lie eooBtv of Loo- 
eMt«r, gcntlt'euui, " imjiroTf-mAnU in th« raouitK of (tvnenting boat prin- 
ripnllf n{)plicab1(> to tk» prMlactioa of itteam and th^ prevention of smoke." 
— SSlh Aii^iM 1810. 

41. To TitouAi Oadd MATTimwAnf thn nlj of Brittol, morelinnt, and 
BobisstI.eonarc of the ubm ]>!«£«, nrrch an t, " «!Vt«iii iniprovciii«aU in 
rna^ktsLty or nppantttu for Mwing, rasping, or dividing woods or tumvrw' 
bark."— 31 tt Almost 1840. 

42. ToUiLKa BtJtny of tkn Olficn of PaWnl«. All ChnncCty Luis, in lh» 
couBtjp of Wddlcftcx, pnli^Dt ng««l, being n coiBmuni cation from Kbro>trf, 
" r«r(aiB iiniirovenients in th« sUenglhenittg uid pr^irrving ligiioouB and 
Uxlil« sabsUacos." — lat Srptontlxv' 1840. 

43. To PrrrR t'AinBAiicv uf Luodi^ in the ciiiuity of York, onjtinMir, 
b^ng a coiiiwnnii-alJoii ftoiu nbroid, " i:crliiin tiiiproveinenin in muc-liinory 
or a^urstiia for lipclilin^, ornbin^, propnringr or dnvi^mg hemp, flux, and 
loch ollipr textile itt flbrons mstcriiiih." — 7t1i SpptRinlx-r lM^^. 

44. To TtiouAji MiLSEit nt Livorpno!, in Lhn runiiiy uf I.nncaator, "cnv 
tain inijuovL'iui-iiiit in bused, Mif'i--ii, ur oilmr (U-poaitortov, for l.fac^ protection 
of p&fert or olher mait-rinlK from fiw." — 8lli .SeplPnibiT llilO. 

4A. To Joitii JouNrrns of Gln^nw, in tlm -rnniily uf I.ttniirtt, Nortli 
Britain, gtmtleman, " n nmr mctliod i,'hy monng of ninehincn'J of uantTtatn- 
Ing Lite t-»lo(Ht]r of^ or thn qinci- puiiridil ilimngli hy t)iip«, vocHt-b, «nr- 
RBgVB, and olhiT menn» of Joaamotioit, pnrt of wliioli ie also ap^ltf nbUi to 
tho moiisurpment of timo."— 14lli Soptembor IS40. 

4f!. To Edwi\* TitAVia of 6hiiw BliUs, non.r Oldbnni, in Ota county of 
Lanpflster. cotton -trpinnCT, " eiTtaio iinprovcmMila in inaeliinarr or appn- 
ralnx for prspiurtng cotton and otkec fibiroug niatcrittl'4 for ipinning." — ISth 
Sept.eni))«^t' l&*0. 

47. To IIe.vht Cmzrw of the boroogli of KiddiinninslBr, in th« i^oiinty 
of Worceau.>r, nmchlnist, " vniprovemenU in steiun-onginea."— 16lli Sep- 
tomber 1S4(>. 

48. To Oeoroe Gwtkvk of PortUind Tarracp, Ue^ciLi's Park, in Uio 
county of Hi-ddleser;!, ^nllonian, " impruvD^netiCs in iltu ttiniiiirtu?titru of 
candti>^ uiid opt^niling upon oils ond fats."— leili Sqitt-mbM 1840, 

4fl. To Hkniiy WatEKtok of Fulmer Flacp, Gorard'ti Croas, in (he 
comity of Ituckingliniri, Beq,, " cnHnia iinprovvmenUi in tho intaiiifncturo 
of Balaniinoniao." — I6lb Scptoinber IBia. 

00. To JoiiK OiBRON find Thomas Hijjr, botli of Glasgow, in tlic king- 
dom of f>i.-oilitnd, silk-manufactiirprB, " iniprovBiuentJi in cJpanina; Hitk and 
otliur fibrous vnbsljinpon.'' — I7t!i SeplPiiiber 1040. 

St. To Jamum SiiHLt.sG of DuikIcc, einjiiiwr, and Bobhrt SriRLitia, 
cl«rk, D. D. of Oalston, Ayrshire, " cPiUin impTOvenicnU in &if«ugiD««.*' 
— ITUi SeptEunbor 1«4U. 

t2. To Jawck tLitcYsv of Busing Placn, Waterloo BomI, b the ooun^ 
of Surrey, gentlcmitn, " impro^'i- merits in ostracting mlphut from pyritaa 
and other 8iibiitmicc-H coiitaiaiug th« mme."— ^lU September 1840. 

S3. To GHRAiiD Ralston of Tokcnliniiae Yard, in tbu city of l^ndon, 
murihuiit, "iti^i.tg a comnionif.Ltguii frum abrond, " iinpxuv^nieut* Lu lulliiiii 
put1dl».liiillM or o(h« masi^es uf iron.*' — 23d Sepl«mb«r 1840. 

ratxnp > i taii.i. axp cq. oto vi«ikabe»t, tviXBCMn. 



INDKX. 

Aboriginal nxtions of Xoith and South Am«ri<tA, compAratiYe Tjaw 

of their skulls. 111. 
Agxssu, \\h Tour to tlio Sirits glaclors. I&4. 
Africa. fforth-EaBtem, its goulogkol cutLstitvtion. 180. 
Alligator, gr«at, capturo' and il«>at]i of, ut Manilla in tlio IkUiiiI of 

Luconis, 77. 
Aragonite. pluinbiferous, doEcHbcd. 416. 

Ari3totIc,bia Ihstory of An tmiilB, obeervMioos on, by Dr<)»borne, 1B8 . 
Arts, Society of, thoir proceedings, 390. 
vVsiatic SocJL'Ly of B(.'nt;ul, juiirual of, nctiocd, 201, •iH. 
Atmospherical Electricity in reUtion to •Jifcaso, 46. 
^-^—•^^ Mui»tiirc in relation l» ilisca^o, 37. 

Pro-Murc ill relation to 'liscncc, 40. 

Teniperatarc in relation la diKcaso, '26 ; according to 

height, S06. 

Raer, M. Von, oit the fro<iueno]r of thunder-storms lo the Polar Ho- 

gioRR, 90. 
Hull, R"bert, civil engineer, on eige coal-sesma, 170. 
UarnEiclofi. living, above the Kea-lei?ol, 414. 
Barsowite, n now umioirtl tpccios, tJoMribcl, 4 IS. 
Barry. Pr Martin, his reKuartiica on ciiibr)i>Itjgy, thiiJ scriw, 84, 421, 
£an-y. Dr Mu-Lin, on the corpuscles of tho llood, 419. 
BeaclieSi sea, okvatcil, account of, by Alan Stevenson, LL.B, 94. 
B«ry], mine of, &t Paddioor, in India. doscnbo<I, 241. 
Bird. foHsil. In tliu chnlk-slnte of tba Csuton of Glarus, noticed, bj 

M. H. V. M..ycr. 27- 
Bifioliof, (iuHav, Professor, |>byiical &n<l chemical examination of 

llirce inflammabk- gases wLicIi are ovolvcd in coal-mines. 309. 
Dlack Sea aud Caspian Sea, ob«orvatt«nii on thoir diHcrence of Iev«l, 

114. 
lilood, c&rpuscUs af, d^KcHbod by Dr M. Bury, 419 ; also by Dr 

,f. Davy. 421. 
man, W., on the minuto structure and inovcm«nta of Toluntary 

' cles.422. 

, M., on the lines of the ancient level of tlio so* in Fitimarlk, 

1G4. 
BucUandit^. or Blacic Epidoto. noticed. 417. 
Caspian Sea ^nd Black Soa, thoir difference of level, 144. 
Chryeobcryl of the Lrral^, noticed. 417- 
Climate of Mio portiomt of Europe and Africa betveon the equator 

and 60*' N. Liit., obft-rviitioa. by Professor Scfaouw, 150. 
Cool'bedft, (Migo. mar l-Miiiburgh, obserrationa on, 176. 
Coal-gas Burucnt, ubicivatioos on, by Dr Fyfe, 214. 
Coal-mines, examination of three inflammable gases evolved there- 
in, 300. 
Cold-blooded Animals, rcBoarches on the xital hut of, 152. 
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OoojImws. W. D.. bia oocoudi of tha extraordiiury Isnd-alip and grutt ' 

mnfulfiian oftbccoastof CulrcrboU Point, aoor.Vxinoutti, ISO** 
I^Imhj*. C, M.D., bis fupplemont to tLu intraductiQiD Ui cbo Btoinie 

tluor^, and wiso his geology of N'trth Amoriva, nolic<.»l, 200. 
kI>eMd Sw atifl iJid Mf^iUMTaDc-an, ttioir diffcroaco of IutcI. 96. 
I>iiinBa] Dn-unn)pi gf nuim^, obKorratiuuti uii, 09. 
OiluT ial cjMcb, on Mmc pherKmiiiDii of, hy !:>tudei:, 374, 
Dunn, John, oplician. IiU de»criptionof An impivrenioni oi) Rutlter- 

lbitl'» rej^itUring lln:niiwun.-tcr, 279- 
^iDittroebet,M.,rMearchci on thevikillM^t ofco]<l<b)(>i>ledAiii[naU,lS3. 
[l>jw>dolit«, or fotintod initi«ra] [HUh, account of. Lti7- 
[XuilMitiakeSt obserTBtioim on, hj M. Gdouard Biot. 130. 
£le«trie fluid, tbe odour of. u vxaminod !>; it. Sclioeubeia, 178> 
lUtctricity of the iLtmofipbcrc in regard to di»caa«, 45. 
fmbrjolag;, muarclim in, b^ Dr Miirtin Bnrry, 84, 421. 
I £»t>y. Mr, bis thoorf of MniuspUoricul pltououwna. claimed by Hr 

Meikteof I-:>linbtu^li.4]a. 
£uxeiiite, u n£w miiuml >^|>ooie^, di»«iribod, 417. 
Ftying squid, or cuttle-bib, account of, 104. 
ToriMSi ProfcBBor Junes, no the diminution of tuni[»M%lur«, wttb 

liciglit ill the atmoiiplierc, at ilifl^-rent .icasoiiH of ibe )'6ar, 206. 
Fyfe, Dr A., on the coiopuative illuminating and luxating jmwer of 

different coal-gM bumoTB, and on tlitt use of ooal-gas as a 

source of beat. 214. 
Gas, ooiil, on tlio comparMive illitniinsliug and beaUug pvwero pfita 

dilTuniit klii'If, an<] lis use aa a u>uroo of beat. 214. 
G-aus, indiknimnbl^, ^' coal-mi net, tbcir oxainiiintiou, 309. 
Geology of Nuwfouctdliind, rcpurlon, by J. B. Juices, Esq.. 103. 

of Nortb -i.«sti'ni Alriea, 186. 

G-lavions of Swit):vrln.iid, obRi;rT»Lioiis An, 184. 

whicli nnp.ieiitly aorer<?J tlto southern Ki<l« of t.lii> motintaiu- 

cbuiit of tbe Vuwgw, cwtsidered, by M. Rfiioii-, 2tf(J. 
iGlovei". Robert Moitimer, M. D., on Uie dark ract-.i of mankind, 376. 
'Gold, iiatiyo, founH ii) Suthorlnnd«biro, 4111. 
Grahajii. Dr, descriptiuu of new luid rorv plants, 171. 3B3. 
Granite, obsorvati»u9 uii. by Kr. MoliN, 2. 

its origin C(>u»i*l(!rt'J, by M. B. Studor, 296. 

Graj', J. G., K.R.S., manual of tho land and frMJi-wAter dulls of 

Britaiu, iioticvd. 200. 
Graj. G. H.. (genera of birds, noticed, 200. 
Gr^tiovkiU.-. oljsorifstions on, by Mr William Niool, 1"6. 
Hair in nia.u, observations on, 69. 
Huttoninn tlieury, ubM<rvnti"na un, by Slador, 20fi- 
Hydnirgillitc, a new niintrol spL-cJcH, di.-scribwl, 415. 
.FukeH, J. B., V.&i; on ibu ywlogy of NowftJiimiland, 103, 
Krjjycr, ilonrik, un tbc* Danieli uyHLor-bunks, 22. 
Lake Zirknitz, in Carniol.i, aiMXJUiit of, 72. 
Lnnd-slip »e«r Axmuutb, dcsuribcd, 160. 
LeTff} of the »eft. ancient linos of. 104. 



lac&uUjr, James, M.D., his doUh on the ph,?tical googetphy, geo- 

log}-. «ad clinmto «f Madeii-a, 336. 
Msileini IfilaD<l, ocvouul of, !t36. 
MadnLK Joiirual noticud. '1£5. 
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